
AD-.A168 477 A1I4Y l



35

u 1  4 *

. . . 4..l., -, r



FPO

DTlC
~ !LECTED

INb IDV N, I

(0

PROJECT DOCUMENTATION REPORT
j SOUTHERN CALIFORNIA AZW RANGY-

(SOAR) SURVEY
AUGUST i3

Ocean Engineering
CHESAPEAKE DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
WASHINGTON NAVY YARD
WASHINGTON, DC 20374

fAprvo m pue 060

Divt){df UnWI d'



E.LEC'[ ftS j J~ 3 80r

PROJECT DOCUMENTATION REPORT

SOUTHERN CALIFORNIA ASW RANGE

(SOAR) SURVEY
AUGUST 1985

FPO-1-85 (28)

Prepared By

Keith R. Cooper
John A. Thornton

Approved:

CDR A. M. PARISI, CEC, USN
Head Ocean Engineering &
Construction Project Office

I~yS!)rlwNSTATMINT A
A; fox pubbc yeeaoA

I trilufim Unlite



Unclassified
SECURITY CLASSIFICATION OF THIS PAGE

REPORT DOCIJENTAT IOb D118 7
Ia. REPORT SECURITY CLASSIFICATION lb.
Unclassified

2a. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION AVAILABILITY OF REP.
Approved for public release;
distribution is unlimited.

2b. DECLASSIFICAT1ON/DOWNGRADING SCHEDULE

4. PERFORMING ORGANIZATION REPORT NUMBER 5. MONITORING ORGANIZATION REPORT #
FPO- I-85(28)

6a. NAME OF PERFORM. ORG. 6b. OFFICE SYM 7a. NAME OF MONITORING ORGANIZATION
Ocean Engineering
& Construction
Project Office
CHESNAVFACENGCOM

6c. ADDRESS (City, State, and Zip Code) 7b. ADDRESS (City, State, and Zip
BLDG. 212, Washington Navy Yard
Washinqton, D.C. 20374-2121
8a. NAME OF FUNDING ORG. 8b. OFFICE SYM 9. PROCUREMENT INSTRUMENT INDENT #

8c. ADDRESS (City, State & Zip) 10. SOURCE OF FUNDING NUMBERS----

PROGRAM PROJECT TASK WORK UNIT
ELEMENT # # # ACCESS #

I. TITLE (Including Security Classification)
Project Documentation Report Southern California ASW Range (SOAR) Survey

12. PERSONAL AUTHOR(S)
Keith R. Cooper & John A. Thornton
13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REP. (YYMMDD) lb. PAGES

FROM TO 85 08 97

16. SUPPLEMENTARY NOTATION ......

17. COSATI CODES 18. SUBJECT TERMS (Conlinue on reverse if nec.)
FIELD GROUP SUB-GROUP SOAR, Southern California ASW Range,

- - Surveys, Cable installation

19. ABSTRACT (Continue on reverse if necessary & identify by block number)
The Southern California ASW Range (SOAR) Phase IB will provide a 100 square
mile Anti-Submarine Warfare Training Range in 4,500 feet of seawater west of
San Clemente Island, California. An underwater survey of the near shore area
of SOAR was to provide geotechnical & environmental data for the shore (Con'tL_
20. DISTRIBUTION/AVAI[,ABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION

SAME AS RPT.

22a. NAME OF RESPONSIBLE INDIVIDUAL 22b. TELEPHONE 22c. OFFICE SYMBOL
Jacqueline B. Riey 202-433-3881
DD FORM 1473, 84MAR SECURI-Y CLASSIFICATION OF THIS PAGE



BLOCK 19 (Con't)

landing of underwater cables to be installed in 1987 (SOAR Phase IB). The
survey was conducted in two parts: (a) A diver conducted cable inspection of
two existing cables and geotechnical data gathering in the near shore area,
(b) A hydrographic survey including bathymetry, sub-bottom profile, side scan
sonar and current meter data. Both portions of the survey confirmed the
presence of two sand covered channels adjacent to West Cove Beach, the
proposed cable landing site. They offer potentially good shore landing cable
routes to the eastern portion of the survey area where sand thicknesses exceed
60 feet. The western part of the survey area in about 200-300 FSW where sand
thicknesses are relatively thin should be avoided although dynamic
wave-induced motion of the cable should not be a problem at this depth. The
survey provided a good image of the bottom and sub-bottom physical
characteristics of the area permitting the development of a cable route to
deepwater that provides maximum cable protection. The results of the survey
also provide data necessary for cable design and nearshore protection
requirements.
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EXECUTIVE SUMMARY

The Southern California ASW Range (SOAR) Phase lB will
provide a 100 square mile Anti-Submarine Warfare Training Range
in 4,500 feet of seawater west of San Clemente Island,
California. An underwater survey of the near shore area of
SOAR was conducted in April and May of 1985. The survey was to
provide geotechnical and environmental data for the shore
landing of underwater cables to be installed in 1987 (SOAR
Phase IB). The survey was conducted in two parts: (a) A diver
conducted cable inspection of two existing cables and
geotechnical data gathering in the near shore area. (b) A
hydrographic survey including bathymetry, sub-bottom profile,
side scan sonar and current meter data. Both portions of the
survey confirmed the presence of two sand covered channels
adjacent to West Cove Beach, the proposed cable landing site.
They offer potentially good shore landing cable routes to the
eastern portion of the survey area where sand thicknesses
exceed 60 feet. The western part of the survey area in about
200-300 FSW where sand thicknesses are relatively thin should
be avoided although dynamic wave-induced motion of the cable
should not be a problem at this depth. The survey provided a
good image of the bottom and sub-bottom physical
characteristics of the area permitting the development of a
cable route to deepwater that provides maximum cable
protection. The results of the survey also provide data
necessary for cable design and nearshore protection
requirements.
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SOAR SURVEY PROJECT DOCUMENTATION REPORT

1.0 MANAGEMENT SUMMARY

1.1 Introduction

The Southern California ASW Range (SOAR) Phase IB will provide
a 100 square mile Anti-Submarine Warfare training range in 4,500
feet of sea water west of San Clemente Island, California. SOAR
will provide accurate tracking of air, surface and submerged
targets.

The in-water portion of SOAR (Phase IA) was installed by the
Chesapeake Division. Naval Facilities Engineering Command
(CHESNAVFACENGCOM) in September 1984. The cabled system of the
range is comprised )f two systems: An underwater communications
link (WQC): and a sub-surface link (SSL) for data transmission
with range transponder units. Each is linked to shore by an
underwater cable terminated at West Cove, San Clemente Island, CA.

This Proiect Documentation Report presents the results of an
underwater survey of the near shore area of SOAR conducted in
April and May of 1985. The purpose of the survey was to provide
geotechnical and environmental data for the shore landing of
underwater cables to be installed in 1987 SOAR (Phase 1B). The
results of the survey will provide: (a) A basis for environmental
factors required for cable design: (b) Geophysical data for cable
location: (c) Data necessary for the Naval Ocean System Center
(NOSC) to support an environmental impact statement, and (d)
Provide to the Naval Underwater System Center (NUSC) the near
shore portion of the total (SOAR) range survey (the offshore
survey will be completed by NUSC).

The near shore survey was conducted in two parts, as follows:
(a) A diver conducted cable inspection of two existing cables

and geotechnical data gathering in the near shore area.
(b) A hydrographic survey of bathymetry, sub-bottom profile.

side scan sonar and current meter data.

NUSC, in conjunction with Naval Oceanographic Office
(NAVOCEANO) will conduct a survey of the offshore SOAR area. The
survey described herein will complement the offshore survey by
providing data necessary primarily for cable design, near shore
protection requirements and installation. (Refer to Figure 1.)

This Project Documentation Report presents che findings of the
two part near shore underwater survey. The Project Execution
Plan, Chesapeake Division document number FPO-'-85(28), is
referenced as the detailed execution plan.
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1.2 Program Management

The Chief of Naval Operations tasked NAVAIR to form a team for
the planning and execution of SOAR. The overall program manager
for the SOAR Project is the Director, Range Instrumentation
Division (AIR-630) of the Naval Air Systems Command. AIR-6303 is
the Head of the Sea Range Projects Branch. Within this branch,
the Underwater Systems Engineer (AIR-6303F) is responsible for the
management and execution of the Project. NUSC has been assigned
as the Technical Direction Agent (TDA) for the project who in turn
tasked the Chesapeake Division of Naval Facilities Engineering
Command (CHESNAVFACENGCOM), Ocean Engineering and Construction
Project Office. Code FPO-l. with the near shore survey portion of
the project.

NUSC, as TDA, provided technical direction for the surveys.
The in-wat-r portion was managed by CHESNAVFACENGCOM, Code FPO-I.
Code FPO-1 was supported by Underwater Construction
Team Two (UCT-2). and NOSC. San Diego. as shown in Figure 2.

1.3 Construction Operations Summary

Below is a chronological record of events during the SOAR

cable survey.

DATE PLANNED DATE ACTUAL EVENT

April 22 April 21 -Mobilization of TRB at NOSC
-Installation of SAIC Intergrated
Navigation & Data Acquisition
Systems

*TRB had engine trouble used NOSC
IX506

April 23 April 22 -Air transport of survey team to
SCI
-IX506 transit to SCI
-Barge transport of UCT-2 equipment

April 24 April 23 -Start SAIC hydrographic survey

April 24 -Current meters installed
*IX506 directed return San Diego

due to weather

April 25 *IX506 out of commission due to
engine room power box fire
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April 26 *NUSC contract EGABRAG III via DOE.

EGABRAG III in transit to SCI.

April 24 April 27 -EGABRAG III begin survey

April 29 April 29 -UCT-2 personnel transit to SCI

April 30 April 30 -Start Diver Survey

May I April 29 -Complete hydrographic survey

May 2 April 29 -Demobilization of Egabrag III

May 9 May 9 -Complete Diver Survey

May 13 May 11 -Transportation of UCT-2 personnel
to San Diego

May 15 May 14 -Barge transit of UCT-2 equipment
to San Diego

-Denotes unplanned events

2.0 LOCATION DETAILS

2.1 Construction Site

San Clemente Island is used by the Navy as an ordnance
delivery test and evaluation site. Transportation to the
island, 70 miles west of San Diego, is by daily aircraft flight

or by barge once each week. All food, fuels, water, and other

supplies are transported to the island.

The West Cove cable landing site consists of rock covered
by loose sand. The beach extends seaward at a shallow slope.
The near shore underwater area is sand with several

outcroppings of rock.

2.2 Geographical Data

The reference stations utilized in both the hydrographic
and near shore diver survey were located on control points with

coordinates shown below. The hydrographic survey used the Del
Norte navigation system with shore stations set on Captaine 3
and Lamar i. The near shore diver survey utilized transits set
an Captaine 3 and Pad I and angles turned clockwise from true
north. A location map is shown in Figure 3 representing

relative distances between control points.
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LAMBERT GEODETIC
"LAMAR 1" N 316,921.69 N 330 55. 55.19"

E 1,278,554.83 W 1180 36' 13.12"

"CAPTAINE 3" N 317,612.03 N 330 01' 2.97"
E 1,282,827.48 W 1180 35' 23,13"

"PAD 1" N 316,847.76 N 330 00' 54.60"
E 1,279,178.97 W 118 0  36' 5.77"

2.3 Weather

A single foul weather day occurred during this project
where operations had to be scrubbed as the IX506 was directed
to return to San Diego. The on site engineer reported 6-8'
swells and 20-25 kt winds, and building. Primarily, the
weather was calm with 8-12 knot winds and 3-5 ft. swells being
reported.

3.0 SURVEY DETAILS

3.1 Diver Cable Inspection and Survey

The two existing WQC & SSL cables were inspected by
Underwater Construction Team-Two (UCT-2) as they proceeded
along the cable. Marker Buoys were attached to numbered
reference tags on the cable and these buoys "shot-in" from
shore with transits to verify "as-built" conditions. Survey
data with transit angles from control points and diver remarks
can be found in Appendix A. The apparent displacement of the
cable from the "as-built" conditions could be due to
inaccuracies of survey techniques. The condition of the cable
is very good with most of the cable buried in sand 4"-6" to 100
FSW, the extent of the diver inspection. The WQC cable does
have one suspension that is 100' between suspension points and
has a sag of about 8"-12". The suspension will be removed or
reduced during the next survey period in the summer of 1986.
Underwater video taping from 10 FSW to 90 FSW was performed on
each of the cables to document their condition. Original video
tapes are in possession of CHESNAVFACENGCOM.

Rock outcroppings were located using the jet probe. A
large sand covered channel about 201-40' in width was found
between two rock outcroppings. Sand overlaying rock in this
channel is at least 9 feet thick as found by the divers. The
sand covered channel could be used as a cable laying lane for
future cable lays. The surveyed rock locations and sand depths
verified the conditions found during the SAIC geophysical
survey.

i
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Four sand sample cores were taken from San Clemente by the
divers using the Naval Civil Engineering Laboratory (NCEL)
geotechnical diver tools. The locations of these sand samples
are shown in Figure 4. After being brought to the beach each
sand sample was carefully sealed and prepared for shipment.
The samples were delivered to NCEL where an analysi8 was
performed. Detailed results of the laboratory testing of the
soil samples are presented in Appendix B. showing general soil
data and grain size distribution. The soil is a coarse to
medium calcareous sand with densities ranging form 111.6 to
121.3 pcf. Specific gravities ranged from 2.72. to 2.74. The
friction angle for all four samples was 370. All the cores
contained shell fragments, the amounts increasing with depth.

The most significant and useful data is the friction
angle. This data will be used to determine the holding
capacity of propellant embedment anchors being considered for
anchoring the junction box.

Rock samples were also secured from the West Cove area and
analyzed at NCEL. The results are shown in Appendix B. The
rocks were visually identified as volcanic, probably
porphyritic felsites. The compressive strengths ranges from
4,500 psi to 8,200 psi, with one test specimen reaching 10,320
psi.

3.2 Hydrographic Survey

To obtain the necessary data for specifying cable design
and optimum cable routes. Science Applications International
Corporation (SAIC) was tasked to conduct a detailed geophysical
survey of an area approximately one nautical mile wide
extending from the shore to three nautical miles seaward.
(Figure 1) where depth exceeds 600 feet.

Figure 5 shows the ship's track coverage of the survey
area. Line spacings varies from about 50m in the Northern part
of the survey area to about 100 meters over the southern self
and slope areas.

The geophysical survey consisted of side-scan, sub-bottom
profiling and bathymetry over the entire study area. In
addition, two bottom mounted current meters were installed in
about 30 and 65 feet of water off of West Cove in order to
obtain data on the dynamic wave-induced current velocity field.
Both current meters measure direction and wave pressure
fluctuations, the deep meter also measures temperature. Figure
4 shows the locations of the deep and shallow current meter
emplacements. Data from the two current meters can be reviewed
in Appendix C. Figure 6 shows a typical Siee Scan record with
a clearly defined sand lens over bedrock.

J8
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Each data set has been analyzed according to procedures
outlined in Appendix C. The final product consists of a side
scan sonar mosaic which fcrms a base chart for over laying the
bathymetry and isopach charts, reproduced on semi-transparent
mylar. The bathymetry and isopach data can be readily assessed
in relation to the side scan acoustic image of the bottom. The
presence of rock outcroppings in relation to depth and sediment
thickness is immediately apparent and provides an efficient
method for detailed planning for the in-shore portions of the
SOAR cable installation project. The original mosaic, was
separated into ten plates and each plate was photographically
reduced to a scale of 1:2400. Figure 7 shows the distribution
of the 1:2400 scale plates in relation to the 1:8400 chart.
Figure Ba, b, and c are the 1:8400 charts reduced to 60% for
this report and reproduced in black and white on paper. All
original color mylar overlays and Side Scan mosaics are
available at CHESNAVFACENGCOM. Commander, Anti Submarine
Warfare Wing-Pacific and Naval Underwater Systems Center (NUSC)
were provided with copies of all over lays and mosaics.

4.0 CONCLUSIONS

Intergrating the data from UCT-2 underwater survey and SAIC
bathymetric survey provides a clear view of the sea bottom at
West Cove and seaward. The side scan mosaic of the survey area
shows a sand covered bottom with rock outcroppings fringing
West Cove to the north and west. The sub-bottom survey
indicated a channel in the rock 20 to 40 feet in width with
sand thicknesses of 10 to 18 feet extending into West Cove to
about 40FSW, the inshore limit of the towed array. The diver
survey confirmed this channel running to shore with sand
thicknesses of at least 9 feet. This sand channel may be a
viable lane to use as a cable route to the east-central portion
of the survey area where sand coverage is as thick as 80'.

In the central part of the survey area several rock
outcroppings are evident and should be avoided during the next
cable lay. The western portion of the survey area, where
surface or nearsurface rock outcroppings are present, in about
200-300 FSW. should be avoided although dynamic wave-induced
motion of the cable should not be a problem. The current
meters scheduled to be recovered in October should be left in
place during the winter months to provide information on wave
induced currents during the most severe weather windows.

12
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WEST COVE
SAN CLEMENTE ISLAND

CALIFORNIA

Figure 7 Side Scan Mosaic Index map
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APPENDIX A

SURVEY DETAILS
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SSL CABLE SURVEY

PAD 01 CAPTAINE 013

H 4 V H V4 REMARKS

950 28' 30" 1 31" 245
° 

59' 40" 3
° 

30' T4 BURIED 2-4"

1000 58' 30" 10 31" 2430 56' 20" 30 20' T6 E RIED 4-6"

1060 21' 30" 1
° 

30" 240
° 

32' 20" 30 13' T8

1150 44' 00" 10 30" 2370 08' 0" 30 0' T10 LAST SPLIT PIPE

1230 09' 00" 10 30" 2350 32' 20" 20 36' T12 2" SAND

1300 38' 30" 10 30" 2340 05' 40" 20 31' T14 2-4" SAND

1370 15' 20" 10 30" 2330 52' 20" 20 20' T16 ANCHOR AN CABLE

1430 43' 00" 10 30" 2310 31' 40" 20 15' TI8 60 FSW 4-6" SAND

1480 20' 06" 10 30" T20

1550 00' 0" 10 30" 2290 30' 10" 20 13' T23

CABLE SURVEY

PAD 01 CAPTAINE #3

H V4 H 2 V4 REMARKS

900 45' 20" 10 40' 2490 48' 40" T3 UNDER SAND TO

970 07' 20" 10 36' 2460 0' 20" T5 SPLIT PIPE

105 20' 00 1 30' 2430 0' 10" T7 37 FSW SPLIT PIPE

1130 15' 20" 10 30' 2400 33' 40" 30 T9 50 FSW

1210 17' 20" 10 30' 2380 51' 20" 30 TIl

1290 09' 00" 10 30' 2370 14' 20" 30 TI5

1450 10' 20" 10 30' 235) 09' 0" 30 T17

1530 12' 20" 1 30' 2340 54' 20" 20 40' T19 SUSPENSION 100'

160 09' 20" 1 30' 2330 56' 20" 20 40' T21 LONG 8-12" SAG

1650 57' 10" 10 30' 2320 15' 20" 20 4j' T23 90 FSW

I18



CAPTAINK PAD I REMARKS

DEPTH/BOUY V4. V4

30/3 216
° 

29' 20" 1250 43' Rock commercial yellow float

30/4 2
° 

40' 012
° 

07' All sand

30/5 231" a5' 1270 31' Sand all around this mark

30/6 23%
° 

10' 1280 0' Sand-more sand to cast-pt. near SSL

60/I 221
° 

50' 20" 1430 40' Rock surroundings 50' of this position

60/3 228o 1440

60/4 229
° 

44' 10" 1440 30' Sand-20' east starts rock

60/5 2300 20' 1480 01'

60/ 231
° 

43' 20" 1440 46'

60/SSL 4"-6" sand over rock

60/WQC 2"-3" sand over rock

70/1 2160 57' 20" 1390 56'

70/2 2310 25' 20" 1360 07'

90/1 2240 10' 1630 08' Sand

90/2 2280 0' 1650 57* Sand

90/3 2230 26' 40" 1660 26' Sand

90/4 On cable-buoy moved

100/1 224
0 

25' 0" 1680 13' 0" Sand

100/2 2280 2' 40" 1700 29' 0" Sand

100/3 2300 0' 40" 173 14' Sand

100/4 2330 28' 40" 1770 58' 20' west of SSL

19



DESIG CAPTAINE 3 PAD 1 Remarks

ROCK EDGE SURVEY

A 2310 40' 1560 47' 8OFSW near SSL

B 2280 49' 20" 159 57' 9OFSW near SSL

C 2260 45' 20" Point of rock-seaward limit 92FSW

D 2240 54' 159 02' Sand to east and south

CORE SAMPLES

1 2270 10' 1730 30' 105FSW

2 2260 30' 1650 0'

3 2230 0' 1660 06' 87FSW

4 2230 0' 1600 50'

NEAR SHORE INSPECTION

NS1 2250 25' 10' 117 15' 2-3' sand cover, 5' north is rock

NS2 2210 44' 20" 122 32' 3' sand cover, 8'north is rock

NS3 2180 53' 10" 127 0O' 3' sand cover, 10' is rock

NS4 2280 20' 1060 56' 6" sand

NS5 2240 38' 109Q il' 6" sand, heavy keip

NS6 2230 10' 10" 108
° 

43' 15' into rock

NS7 2230 30' 155 37' 2' sand cover

NS8 2390 12' 161a 12' sand-rock on surface 15' west

NS9 2240 13' 1030 20' all rock to west side

NSIO 2450 07' 1010 54' all rock to west side

20
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APPENDIX B

GEOTECHNICAL ANALYSIS
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From: Commanding Officer, Naval Civil Engineering Laboratory, Port Hueneme

To: Commanding Officer, Chesapeake Division, Naval Facilities Engineering
Command, Washington Navy Yard, Washington, D.C. 20374
(FPO-I/Keith Cooper)

Subj: GEOTECHNICAL ANALYSIS - WEST COVE, SAN CLEMENTE ISLAND, CALIFORNIA

Ref: (a) CHESNAVFACENGCOIM Work Request N6247785WR50729 of 2 Apr 85
(b) PHONCON CHESNAVFACENGCOM (FPO-1) Keith Cooper/NAVCIVENGRLAB (Code L42)

Norm Albertsen of 3 Jul 85

Encl: (1) Soil Data Summary Chart
(2) Grain Size Graphs
(3) Rock Sample Analysis Memorandum
(4) Rock Compressive Strength

1. By reference (a), the Naval Civil Engineering Laboratory (NAVCIVENGRLAB)
was requested to provide support to FPO-1 for the site survey of West Cove, San
Clemente Island, California. This support consisted of providing the Underwater
Construction Team Two (UCT-2) with geotechnical diver tools and supplies and
providing laboratory analysis of the samples taken. The diver tool kits (impact
corer, MSPT and jet probe) were supplied to UCT-2 and the samples they brought
back were analyzed. This letter is a summary report of the geotechnical
analysis of those samples.

2. The samples brought to NAVCIVENGRLAB were four cores taken with the impact
corer and five rocks that were approximately 12 inches long, 8 inches wide and
5 inches thick. The cores were analyzed in the Seafloor Soils Laboratory at
NAVCIVENGRLAB. They were visually examined and subjected to a series of
laboratory tests to determine general characteristics and engineering properties.
Laboratory tests were performed to determine grain size, density, specific
gravity, grain angularity, and friction angle. The rock samples were cored to
provide specimens for compressive strength tests.

3. The results of the laboratory testing of the soil samples are shown in
enclosure (1). The grain size charts are shown in enclosure (2). The soil is
a coarse to medium calcareous sand with densities ranging from 111.6 to 121.3
pcf. The specific gravity ranged from 2.72 to 2.74. The friction angle for
all four samples is 37*. All the cores contained shell fragments; the amount of
fragments increased with depth in the core. The locations where the cores were
taken was not available, therefore, no comment can be made on areal characteris-
tics of the site.

4. The results of the rock sample tests are shown in enclosure (3). Cylindrical
specimens were cut from the rocks and compression strength tests were performed
on them following ASTM Standard D2938-79. There was some deviation from that
standard. The specimens were 1-11/16 inches R diameter rather than 1-7/8 inches
and 3-1/2 inches in length wh*fi tifs'sA*Lrequirements of length equal
to at least twice the diameter. The rock types were visually identified as
volcanic, probably porphyrite felsites. The compressive strengths ranged from
4,500 psi to 8,200 psi, with one test specimen reaching 10,320 psi.
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5. Ouestions concerning this information should be addressed to Barbara

Johnson, Code L42, Naval Civil Engineering Laboratory, Port Hueneme, CA 93043,
(805) 982-4362, A/V 360-4362, FTS 799-4362.

R. N. CORDy
By Dixection
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L42
15 July 1985

MEMORANDUM

From: L42/Malloy

To: L42/Files

Subj: ROCK SAMPLES FROM SAN CLEMENTE ISLAND (WEST COVE); IDENTIFICATION OF

1. Five small boulders were collected at West Cove by UCT-2 divers and brought
to NCEL for compressive tests and megascopic identification. All five rocks
are similar lithologically, and appear to be porphyritic felsites, possibly
rhyolite or quartz porphyries. All five samples show alternating dark and
light grey banding, presumably flow (?) lines. All samples have rounded,

subrounded, or angular fragments, ranging in size from a few millimeters to 5
centimeters. The most common inclusion is yellow, fine grained, soft, and
hydroscopic; presumably pumice. All samples exhibited glassy phenocrysts with
no plagioclase twinning, suggesting quartz. All samples are highly competent,
hammer ringing rocks.

2. Individual differences in the five samples include:

Sample 1: This is the freshest looking rock. Dark and light grey flow (?)
lines are parallel to the long axes of the cores taken for

compressive tests.

Sample 2: This sample is tinted rust red in streaks throughout the Sample.
Flow (?) lines are approximately perpendicular to the cores'

long axes.

Sample 3: This sample has coloration similar to Sample 1, but the flow (?)
lines cut across the cores' long axes at about 300.

Sample 4: This sample resembles number 2.

Sample 5: Flow (?) lines are less conspicuous in this sample. They appear
to be parallel to the cores' long axes. Yellow to rusty

porphyritic inclusions make up 30% of the sample.

3. In summary, the rock samples appear to be volcanic extrusives that picked
up other volcanic rock debris in the process of flowing and may have included
its own cooled fragments (flow breccia). This is a hand specimen identification.
Thin section examination by petrographic microscope is recommended if a more

precise identification is required.

ENCOSUR1E 3)



ROCK COMPRESSIIE §TRENGTH

RESULTS OF AXIAL COMPRESSION TESTING OF SPECIMENS TAKEN FROM IVE POCK SAMPLES

FROM SAN CLEMENTE ISLAND

ROCK SAMPLES CYLINDRICAL AVERAGE COMPRESSIVE
TEST SPECIMEN STRENGTH (PSI)

SAMPLE I Specimen Al 10,320 psi

Specimen B, C2  5400 psi

SAMPLE 2 Specimen A, B, C2  5700 psi

SAMPLE 3 Specimen A, B, C2  4500 psi

SAMPLE 4 Specimen A, B2  8200 psi

SAMPLE 5 Specimen A, B, C2 6600 psi

Specimen A of rock sample 1 showed a compressive strength almost twice

that of B and C, therefore, it was not included in the average value.

2 Speciments cut from rock sample showed similar compressive strengths and

the values were averaged.

ENCLOSURE (4)
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1.0 INTRODUCTION

The Chesapeake Division, Naval Facilities Enoineerinc
Command (CHESDIV) is tasked with the responsibility for the
installation of underwater cables for the Southern California
Acoustic Range (SOAR) located about 15 NM NW of San Clemente
Island (SCI) , CA (Fig. 1-1). Current plans recuire the layina of
22 hydrophone cables from the range area in deem water to a
junction point in shallow water off West Cove, SCI. A sinale
larger cable will be layed from the junction box shoreward
through the surf zone to the Cable Termination Van (CTV).

The West Cove of SCI is fully exposed to the entire
range of weather and oceanograohic conditions that can occur.
Since weather patterns in the SCI area generally move 4n an
easterly direction, there are no fetch limitations to afford even
a reasonable degree of protection for the West Cove area.
Consecuently, bottom conditions in relation to cable protection
designs must be thoroughly assessed in order to insure a
reasonable lifetime for the cables and result in loncevitv of the
SOAR.

In order to obtain the necessary data for specifvino
cable design and optimum cable routes, Science Applications
International Corporation (SAIC) was tasked to conduct a detailed
geophysical survey of an area approximately one nautical mile
wide and extending from the shore three nautical miles seaward
(Fig. 1-1) where depths exceed 600 feet.

The ceophysical survey consisted of side scan,
subbottom profiling and bathymetry over the entire study area.
In addition, two bottom mounted current meters were installed in
about 30 and 65 feet of water off West Cove in order to obtain
data on the dynamic wave-induced current velocity field in
relation to the potential sediment transport. Th'ese two current
meters will be in-situ for a period in excess of 6 months with
three servicing periods, one of which has already been
accomplished. The second servicina period is scheduled for the
week of 15 July 1985. Present plans recuire removal of the
current meters on or about 15 November 1985. A copy of the fie!
log is provided in Appendix A.

The purpose of this report is to present the resjlt 'f

the geophysical survey (i.e. side scan mosaic, bathvmetrv and
isopach (sediment thickness) in a series of overlays in ord4er tco
select an optimum cable route from shore to the 600 foot isobath.
In addition, the synthesis of these data and the results of the
wave and current observations will enable thp selection of a
cable junction point.

Two sets of charts are provided w'ith this renort un''r
separate cover: a set of three 1:8400 scale chart comprised f a
sidescan mosiac with bathymetry and isopach mylar overlavE; a Fpt
of ten 1:2400 scale sidescan mosaics, with ten bathvmetry and
seven isopach mylar overlays.

,I1
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2.0 8ACKGRCUNn

During the early staaes of the SOAR effort, twc.
previous exploratory surveys were conducted, the results of whijch
provided a basis for the survey presented in thiis reort.

The first survey, conducted by the Naval Oceanoaranhic
office (NAVOCEANO) under the direction of NLUSC, Newport,, found4
that a direct route hetwepn West Cove and the SOAR Pance was not

feasible because the inshore portion of the route was 'b7locked'
byarock ridge lying within tedepth of storm wave action. A

less direct but more suitable route with reqard to bottom
conditions was suqaested, namely SSW from West Cove for ah out 2
1/2 nautical miles then westerly to the SOAR area.

The second survey, conducted by CHESDIl, was concerned4
with an investication of two oossihle nearshoro cale annroaches
to SCI; West Cove and Northwest Harbor. Bottor conditions at b)oth
sites were investigated by divers from about 20 fathomF slhorewardl
and depth survey lines were run usina a fathometer andl a
line-of-sight positionina svstem for nositioning control.
Additional geotechnical information was also obtainedI at West
Cove for assessing cable burial ashore. Based on this study West
Cove was recommended as the best of the two sites; for a cable
landino area.

The results of these two reconnaisance surveys le&' to
the conclusion that west Cove would b~e the niest cable termination
DOint and that a detailed aeonhvsical survey of the offshore area
should be accomolished in order to providle plannino data for
installation of underwater catles.

3.0 SURVEY SYS7FX

3 .1 SAIC tAVI(-ATTCN AND IA7A AC'I" ISITI-N SYS'YEV

Th- :SAIC in4 ca:'. a ta A,'coption svst- w

used' in conuncti-n wi., thec D~el ho-rte 7r~sronndet, to Tnrovil'
naviqationL contro: for the entirp eurvpy. In 3-idiition, all
nathymetrv lata were rcredon. 4ata -Un-k, an,4 later ana!V7rd
usina the samre rcompute! S -Et -. 7Thc 'S.PU sovsten con:istE cf anr
HP 9920A microcomputer interfarced to a li:,l -1 sk ;rive, pr in te r
and plotter. 1:n%,i r onr- t al 1vtn 3r .nterfaced via RS232C or
BCD intertaces. SAl2" e(n2ye3otware packace controls
the entire S, ;qte!-, hi t -:aedi7 -- jiar fashion to ner-iit
the operator to se-Oa-'.r jr%-e/ sn-cifyina d-ata
acquisition oararmeter j-r w'- r in l rnt ino and; olott ina
intervals. The F vs t ai' '.. :r iri (iu idrance du r ina
survey operation,, "'- ~ c~ xtensively for all
types of s;urveyc: inclic-7 i 1Pn~l track ina and. cale(
layina operations.



Specifications of the SAIC svte- are presenter] in

Appendix B.

3.2 POSITIONING SYSTEM

A Del Norte Model 540 Trisoonder was used to oosition
the vessel during the survey. Operatina in the X-Rand portion of
the radio freauency spectrum, the Trisponder system provides
position accuracies of t2 to 3 meters to line-of-siaht rances.

The positioning system was calihrated on SCI prior to
installation aboard the Research Vessels usina horizontal control
data provided by NOSC, San Dieao.

The control points used for the calibration were the
same ones used for the survey operations off West Cove. These
points are:

LAMAR #1 N 316921.68 ft.
E 1278554.83 ft.
Elevation 32 ft.

CAPITAINE #3 N 317612.03 ft.
E 1282827.48 ft.
Elevation 130.25 ft.

The calculated baseline distance between these two
control points is 4329.15 feet (1319.86 meters). with the
shipboard Master and DDMU installed at Canitaine o3 and tk

Remote transmitter/receivers installed at LAMAR V1, the
calibration values were determined so that the ranae ,tvpen thp
Master and the Remotes read 1319.9 meters. After comtlotion of
the calibration, remote T/R's were installed at Caritaine #3 and
LAMAR #1 and the Master T/R and DD,1U were installe' aca!r-I the
research vessel.

A data sheet for the Model 540 Trisnonder is nresented in
Appendix C.

3.3 BATHYMETRY SYSTEM

An Edo Western bathvmetrv system was used to nc-tain
depth data for the entire survey. Althouah a Raytheon 7E71QR
with an SSDI00 Digitizer was available and used for the first two
days aboard the IX 506, after transfer of ecuipment and nersonnpl
to the R/V EGABRAG III, the EDO-Western system was used
exclusively for the survey. The decision to ise the FPO svster
was based on the availability of a hull mounted transducer
provided by NUSC. Otherwise mountina of the transrucer to tlp
side of the vessel would have recuired extensive fabricatinc and
welding to provide a secure installation.

The 24kHz bathvmetry system consists of an Edo-Western
Model 615 graphic recorder, a Model 261C Dicitrak and a Vodel

4



248E sonar transceiver and is capable of measurina depth to about
2000 feet as configured. Greater depth capahility can be
attained using lower frequency transducers. The output of the
Diqitra is interfaced to the navigation computer for recordina
depth in con-unction with ship position.

Specifications for the EDO system are presented in the
Appendix D.

3.4 SUBhOTTOM PROFILER SYSTEM

An ORE Geopulse subbottom profi- r system was used for
dr.t ;mining the thickness of bottom sediment throughout the
survey area. The Geopulse system aenerates a sharply defined
wideband high acoustic source level which can penetrate into the
seabottom. Reflections from layers or strata of differing
density are received by a hydrophone streamer and disolayed on a
Graphics recorder. The araphic records obtained portrav the
bottom layers on a known time base and when combined with the
velocity of sound for the oarticular bottom material provides a
measure of sediment thickness.

The Geopulse system consists of a lightweight catamaran
assembly that containes the sound source, a hvdroohone streamer
for receiving the reflected signals and shipboard electronics for
controlling, filtering, processina and recordina the outqoina an3

incomina acoustic signals. The return signals are disrlaved on
graphics recorder and also recorded on analog tame for archivinc
and/or reprocessing.

During the subbottom survey the location of the sound
source and hydophone streamer were measured in relation to the
shipboard navigation antenna so that oosition of the vpsSel
(antenna) could he translocated to the Geopulsp svyte Iurinc th
analysis phase.

Specifications of the Geopulse Syst-m ar- provided in
Appendix E.

3.5 SIDESCAN SONAR SYSTEM

An ORE Model sidescan sonar svctem waF j o' t ohtain
acoustic images of the sea bottom over tho entire 2 rvp, -r-a.
Survey lines were set-up and the ranae scale of the Fidescan waz
such that approximately 150% bottom coverage was obtainepd.

All sidescan data were recorded on analoa tape fnr
subsequent playback and processing for dpvelopment of bottom
mosaics.

The sidescan system consists of a towfish and a Qraphic
recorder for displayina the sonar imaaes of the bottom. The very
short (100 kHz) pulses emanating from the towfish are beamed
across the seabed and are reflected from the seafloor and from

5



objects on it to oroduce imaaes on tne recorder. The recorder
and towfish are coupled by an armored tow cable to a winch
equipped with slip rinas. The depth of the towfish is normallv
maintained at ninety percent of the water's depth. The distanc-
above the bottom is maintained bv a combination of shio's speec
and amount of cable paid-out. Normal surveyinn speed is
generally 5 - 6 Kts.

Specifications for the sidescan system are oresented in
Appendix F.

3.6 CURRENT METER INSTRUMENTATION

Two current meters attached to trinods were deoloved in
West Cove on 24 April 1985 for a planneA 6 month deoloyment.
Divers securely mounted the trioods to the bottom with chain ano
anchors extending from each leo. Soirit levels on each trinor
permitted the diver to level the trinods and to observe if any
settling had occurred between servicing oeriods.

Each assembly was ecuipped with two acoustic locatina
beacons; one on the current meter and one on the tripod which
were used for locating each unit durina the servicinq oeriods.
In addition, the beacons provide a means of locatina the units in
the event they are moved by fishing boats that frepuent this
area.

Both current meters are manufactured hv Sea Data
Corocration, Newton, MA. The shallow current meter is a MoA-l 621
Directional Wave Current Meter (DWCM) which uses a two-axis
electromagnetic current sensor for the current measurement ann a
ouartz pressure transducer to record wave oressure fluctuations.
The sophisticated internal data logcer Dermits a variety of
sampling schemes, vector averaqes wave measurecent scans ann
formats the data for recordino on the internal cassette.

The deep current meter is a model 635-12 Directional
Wave and Tide Recorder that orovides kasicallv the same
capabilities as the Model 621, hut in addition neasures
t emperature.

Specifications for these current meters arp oro", ,e in
Appendix G.

3.7 RESEARCH VESSELS

The Navy initially provided a modified 14n foot 2ancint
craft (IX506) for conducting the field surveys. All survey
equipment was installed aboard IX506 dncksie at NOSC, San Dieoo,
and survey operations commenced off West Cove on 24 Anri]
Several serious problems arose during the earlv oortion of the
operations resulting in IX5'6 returnina to NOSC, San Dieao on the
26th of April. At that point, a decision was made to transfer
equipment and scientific personnel from lX506 to 7GABRAG TII in

6



order to complete the survey ooeration and to meet schedule
requirements for the SOAR transponder implant operations
scheduled for the period immediately followina the survey
operations.

While aboard IX506, a partial geophysical survey was
accomplished and two tripod mounted current meters were
installed. The R/V EGABRAG III was used for the entire survey
(repeatina the survey started aboard IX506), includina servicino
of the current meters at the end of the SOAR transoonder
operations.

4.0 DATA ANALYSIS PROCEDURES

Four basic data sets were obtained durina the survey:
position, sidescan, batbymetry and subbottorn. The first data set
is common to the other three, so that the results can be
presented in a series of charts depictino the resective
parameters as a function of nosition. Each data set has ewn
analyzed accordino to the aeneral orocedures discussed below and
the final products consist of a sidescan sonar mosaic which forms
a base chart for overlayina the hathvmetrv and isocach charts.
using semi-transparent mylar basp, the bathymetry and isonach
data can be readily assessed in relation to the sidescan acoustic
image of the bottom. The presence of rock outcroos and other
bedforms in relation to depth and sediment thickness is
immediately apparent and provides an efficient method for
detailed planning for the inshore portion of the SOAP cable
installation project.

All the survey data sets were obtained simultaneously
with time, position and depth recorded on the SAIC naviratior
system. An automatic time marker was connectpd to both the
sidescan and subbottom recorders and synchronized with the
computer clock resultina in a reference time base for the ';ata
acouisition process.

The sidescan mosaics and all ovprlavs are plotted at
identical scales using the Lambert Grid for California Zone r
with coordinate values in feet. Fiaure 4-1 shows the shin's
track coverage of the survey area. Line soaCinas varie& from
about 50m in the Northern nart of the survey area to about l00
meters over the southrn shelf and slope areas.

The followinc sections describe in detail thp c-nra7
procedures for processina the data sets into overlay charts.

7
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4.2 SIDE SCAN MOSAIC

The analoo data tapes recorded durina the sidescan
sonar survey were processed to remove water column, slant rance
and scale distortion associated with varyina ships speed. The
scale distortion is corrected bv utilizina naviaation information
whereas water column and slant ranae are removed usinc special
processors. The 'corrected' tape was played hack through the
graphic recorder creatina sonar imaaes of the bottom without
speed distortion and these imaces were mounted in -osaic forn
providing an acoustic picture of the entire survey area. The
original mosiac, being ohysically large, was separated into ten
plates and each plate was ohotoaraphically reduced to a scale of
1:2400. An additional mosaic was photographically orodured at a
scale of 1:8400 which results in a reasonable document size that
portrays the entire survey area and is manaceahle for
presentation and neneral overview discussions. The 1:2400 scale
mosaics cover the same area as the 1:8400 mosaic in 10 plates,
but provide more detail for precise plannino of cable routes and
specifying a location for the junction box. Fiaurp 4-2 shows the
distribution of the 1:2400 scale plates in relation to the 1:84%0
chart.

During the processina phase, the sethack or
translocated position of the towfish, relative to the rositionina
system antennna located on the bridae, was determined so that th
correct position of the towfish was utilized durina develoomert
of the mosaics.

4.2 BATHYMETRY

The bathymetry data was recorded simultaneously as a
I i-ction of position on magnetic disks usina the SAIC Naviaatior
and Data Acquisition System. Durina tI :lrocess1ic nr-ase,
corrections for transducer draft and tidal elevation were agoli ed
and the corrected data were edited for spurious or erroneous
values. Tidal elevation corrections were annliec b'y nlottinc t-
tidal curve covering the entire survey neriod (o tained from th_
NOAA Tic> Tables) and digitizina the tidal elevation signature at
one ncur intervals. The digitized tidal data wpro irnut -s a
'look-up' table which was accessed by the compter to nrovide
interpolated tidal elevation at the time of oaoh discrete
ooservation. A transducer draft correction of - feet was arolied
to all the depth data.

Editing of spurious or erroneous values was
accomnlished by convertina the binary format field data disks to
a text file format. The text file format permits the analyst to
access any or all data contained on the disk and to edit or
remove invalid data. After comoletion of the editina orocedure,
the edited text file disks are converteA to new edited binary
disks and then plotted at the desired scale. The oriainal data
disks are not chanqed in any way.

9
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The bathymetry is plotted on a series of charts at the
same scale as the sidescan mosaics, namely 1:8400 and 1:2400 in
10 plates. The data are plotted on translucent rrvlar usinn
waterproof ink and the mylar provides a stable base material
which minimizes grid distortion due to temperature and humidity.

All depth sounding on the hathvmetry charts are
referenced to the standard chart datum for the United States West
Coast, Mean Lower Low Water (MLLW).

Each sounding chart has been constructed usina
different colors to depict different depths in 100 ft. intervals.
For example, all depths lying within 0 - 100 ft. are plotted in
one color, while all depth within 101 200 ft are olotted in a
different color, and so on. From the co-nosite bathymetry chart
(1:8400 scale), one can readily see the contours formed at tee
color boundaries. Likewise, the rather abrunt chance in hottoc
gradient at the shelf break is also readily anoarent.

Finally, it should be noted that the 1:2400 scale
bathymetry charts have been plotted so that a small oortion of
each chart overlaps each adjacent chart. Consecuentlv, alignment
of adjacent charts is easily accomplished by aligning tle actual
soundings.

4.3 ISOPACH ANALYSIS

The sediment thickness or isopach values were ohtaine
from the subbottom profile records by measurina the foro-wav
travel time interval between the sediment water intprface anr -h
first acoustic horizon or isopach contact. These travel tlTn
values were determined alona each survey line at interva's of
sec. to 1 minute correspondino to 300 feet and 600 fet of
distance over the bottom between observation-. Thesp ime-valje
were multiplied by an assumed snee, of sound in oacked sand nf
1650m/sec (URICK, 1975) to obtain the thickness of sand. T7-Fp
values were merged with their respective poSitions and rnott'-!
the same manner as the bathymetry data (i.e. sediment t~icnrs
as a function of position). A rei)respntative subbotto- nrof:ie
record for the central and north nortion of the survey area -s
shown in Figure 4-2a, whicn shows the nrerpnce of a oonc o -
lens extendina from a rock outcrop at the left of the
contrast, Fig 4-2b shows the steeply s~orinn bedformF wc occir
in the southern portion of survey area and are noted o- Fioure
5-1.

The isooach values are presented in feet (below th
sediment - water interface) and are olotteA at both 1:9400 an
1:2400 scales and overlay the base sidoscan mosaics.

The isopachs are also n'otted usino differert colors to
represent each 10 feet of sediment thickness. The 1:8400 scale
chart has been hand contoured to depict the distribution of sand

11
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thickness throughout the survey area.

4.4 CURRENT VELOCITY

The two current meter data tanes retrieved at the end
of the SOAR transponder implant were sent to Sea Data Corporation
for transcription from cassette to 9 track tape. Both records
have been transcribed (at different times) and Each record
contains nearly 20 days of wave data (significant wave heiaht),
current speed, pressure (tide), temperature ( degrees C) , and ,
V components of the current velocity. Plots of these data are
presented in the followina section.

At the conclusion of the field current measurements
program scheduled for early November 1985, a detailed analysis of
the current velocity and wave data will be comoleted and
forwarded to CHESDIV. However, the data obtained durinc the
servicing periods will be reduced and informally summarized.

The loc-tion of the current meters is shown on Figure
5-1 below.

5.0 RESULTS AND DISCUSSION

The followina discussion assumes the reader has
available the 1:8400 scale charts comprised of the sidescan
mosiac and the hathvymerv and innach overlays that have bee.
provided with the report hut under separate cover.

Figure 5-1, a side scan mosaic of the survey area,
shows a predominately sand covered bottom with extensive rock
outcrops fringing West Cove (to the North) ad the western
boundary of the survey area. Extensive kelo beds are nrreent ,ff
Wilson's Cove and utilize the rock outcroos as ar attachment
substrate to depths of about 125 feet. The kelp doe- not
generally grow at greater depths even though rock outcrops ar
present. There are two narrow sand covered channels at the
exteme northerly Dart of the survey area ad-acent to the West
Cove Beach. They are sand covered and offer ootent.allv aooc
areas for the shoreward portion of a cable route. However, the
channel located on the eastern part of West Covp leads to a 7mrral
rocky bluff which might require rock excavatior if this aporoach
is used.

Water depth in the survey area varies from about 30 ft.
in the extreme northern part to about 400' at the shelf ede4,
three miles offshore, after which the bottom aradient increases
dramatically. Bottom gradient in the survev area is about I -
3%, whereas beyond the shelf break the aradient increases
abruptly to about 20%.

In the central Part of the survey area, several rock
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outcrops are obvious, exhihite by the discrete dark areas on the
sioe scan mosa!c. Here the sand thickness is oenerallv very thin
amountinc to lesa than I foot. In the east central part of the
survev area rather densp hut relatively small reflectors is more
likely cienris; nhwever, based on the isopach analysis, it appears
to ne that these are rerrnants of a rock outcrop hecause the
surroundina cand thicknesq is minimal (the order of I foot),
whereas, to tie north of this area the sand thickness is over 60
feet.

The Qreatest sane thickness occurs in the northern oart
of the survey area and e( eeds 80 ft., only 2r00 feet off
Wilson's Cove. The isona- analysis shows a small suhmeroed
sand-ponded valley, trending southeasterly across the nnrthern
part of the survey area and in an arc narallel to Wilson's Cove.

The central and south portions of the survey area have
a relatively thin overburden of sand. The subhottom records for
the southern portion of the survey, inshore of the shelf break,
epics numerous, stedly diing bedforms (Fig. 4-2b) which rise

to or very near the sediment water interface. Between these
beuforms may be several tens of feet of sand. These bedforms are
most noticeable in water depth of about 300 ft. where the
potential for wave-induced bottom currents and therefore sediment
transport is nealigible.

At the shelf break, several parallel rock outcrops,
devoid of sand are noted on the side scan mosaic.

The data obtained from the current meters in iison's
Cove are shown in Figures 5-2, 5-3, 5-4, and 5-5. Figure 5-2
shows the significant wave height (heioht of l/10 hichest wavs)
and pressure variance. At the shallow site sionificant wave
height was about 75cm at the beainning of the nerion and
gradually decreased to about 50cm. At the d ep Fite a imilar
trend is noted, hut the wave height is about half that at t-he
shallow site. This difference in wave heioht is the result of
the waves becoming 5teener and higher as they 'feel the hotton'
at the shallow site.

The U, V velocity components at the two sites are shown
in Figure 5-3. There is virtually no mean curent at the sha]low
site, but the deep site exhibits a very slight mean westerly
current (-U) of about 4 cm/sec.

The maximum speed (orbital velocity) for each one hours
burst interval is shown in Figure 5-4. At the 10m site, maximum
orbital velocities approach 100cm/sec and follow a decreasing
trend over the 20 day period averacing about 35-40 cm/sec over
the last half of the record. These speeds are almost wholly
associated with wave dynamics because no mean flow was observed.

At the deep site, the maximum speed showed the same
trend, but the maximum observed speeds are about 60cm/sec
decrease to about 30cm/sec over the remainder of the record.
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Figure 5-5 shows the tidal elevations Observed at both
sites. Note that the ordinate scales for oressure are not
identical. Bottom water temperature at the deer site shows
fluctuations of 1 to 30 C that correlate with the tide.
Average bottom water temperature is about 1 30 C.

A more detailed analysis and interpretation of these
data will be provided when the samolina oroaram is complete.
This will include, but not be limited to duration and recurrance
statistics, wave energy spectra and the relationship between
these parameters and the potential for sand transport.

6.0 CONCLUSIONS

The West Cove of San Clemente Island is surrounded by rock
outcrops around the periphery of the Cove except for two
relatively narrow sand covered areas that tend toward the shore.
Seaward of the Cove the entire bottom is sand covered with the
greatest sand thickness (exceeding 80 ft.) 2500 to 3000 ft off
the Cove. The remainder of the survey area has a minimal sand
thickness of the order of 1 to 2 feet until the shelf break in
the southern oart of the survey area where rock outcrops and
bedforms either reach or penetrate throuoh the sediment water
interface. Along the slope where gradients are of the order of
20%, virtually the entire bottom is exposed rock and evoi of
sand.

Based on this survey, a cable route from West Cove tr
the shelf break is suoaested over those areas where sanr
thickness is the greatest and surface or nearsurface hedforms ar-
not Present. It is however, recoanized that in water deths
nreatpr than about 200 feet, dynamic wave-enduced currents will
he minimal and the local mean currents are nrobahlv not strona
enough to initiate sand movement. Conseouentlv, the most direct
route may be the best route for the cable in this nortion of t,
studV area.
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4/21/85 Arrived NOSC Post 7 at 0730. Expected Shaker
Express to deliver equipment at 0800.

Drove to SB Airport and found Shaker was going
to deliver on Monday at 0800. Finally had
delivery at IX 506 by approximately 1030 a.m.

Picked up CM (635-12) at United air freight and
then met Morton and Brennan at the airport.

Returned to IX 506 at approximately 1500 and
completed installation by approximately 1930
hrs.

4/22/85 Arrived at North Island at 0845. Checked in and
met Jay Bercaw. Del Norte equipment manifested
on same flight. Take off from North Island at
1000.

Arrive SCI at 1030. Check into personnel
trailers at 1130. Meet in conference room at
1200.

Attendees:

Neil Lantham NOSC Test Coordinator
Jay Bercaw MariPro
Frank Wyatt NUSC
Keith Cooper CHESDIV
Ed Saade Pelagos
Mike Brennan SAIC
Gerry CooX SAIC
Robert Morton SAIC
Mark Silvia SAIC

Discussed overall survey plan and determined
coordinates for survey set-ups.

Calibrate Trisponder between LAMARE1 and

CAPITAINE #3.

Trisponder Cal.

LAMAR41 N 316921.68
E1278554.83

CAP43

Baseline 4328.06 ft. (flatplane)

4329.15 actual = 1319.86 m = 1319.9

LAMAR* 1 - CAP*3 (MASTER) (824) 2095.0
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1319.86 1319.9

775.1

CAPITAINE #3 ELEVATION 130.25 + 6 = 136.25

LAMAR*I ELEVATION 36.25 approx. 36.25

30.2 PAD 1 start range 100.00 ft.
correction = 33 m

Installed LAMAR I 1500 hrs. approx. - will correct
batts tommorrow

764 792.2

824 774.3

924 778.8 - LAMAR 1

Bearing CAPITAINE ;3 to op. area - 197M
LAMARel to op. area. 170' M

4/23/85

0645 Cook, Wyatt, & Brennan -Pick up 4 spare
batteries and powered-up LAMAR & CAPITAN.
(Spare batts at each station)

Left spare Trisponder (code 764) at operations

0745 U/W from dock to IX 506 via launch. U/W for op.
area.

Checked out sidescan, but had problems with kelp
- one channel inoperative (port) but Ed Saade
found and corrected a miswire. Unable to get
good side scan record from beach out.

Kelp also fouled 200 KC transducer mounted in
Moon pool - This happened several times. Ducer
mount was re-rigged by Brennar to elevator
frame- transducer pipe looks okay at full speed
(8 kts)

Rigged current meter tripods and set each
current meter as noted in the tech log. Silvia
had to grind a larger diameter for each mounting
plate so that the pressure case welds would pass
through the plate.

24



Experienced some phase cancellation of Del Nort
System - may be because we're operating too
close - we're not sure what the problem is, but
intend to check antenna bearings upon arrival
dockside.

Boston Whaler over the side with two Navy
operators in preparation for supporting the
current meter (30') implant dive ops.

Shortly thereafter - Whaler went aground ashore
-one sailor injured both feet - Bercaw & Wyatt
swam ashore and got the Whaler outside a (mild)
surf zone. The IX 506 stood off and Silvia swam
in with a line-attached it to the Whaler ana he
IX crew pulled in the Whaler. The Whaler was
smashed on the hard chives, but not holed.
After the Whaler was aboard Ix, we connected the
gas line and started the engine. It ran fine,
but would not turn the prop when engaged in
forward gear.

1610 PST U/W for Wilson Cove to transfer injured sailors
asho-e.

1721 PST Arrive Wilson's Cove.
Attempting to get another small boat, Zodiac for
example - for support during ops. tommorrow. -
Pelagos will provide.

Decided to change location of Master from T.
Towers above the Moon pool to the after main mast
on IX 506. Will do this at Wilson Cove.
Transferred Master to main mast and added
an additional 50' of Pwr. Sig. cable inorder
to reach DDMU in the lab. Gave Bercaw spare
CM batts and two cassett tapes for CM turnaroun].

4/24,/85

0609 PST Buoy detail.

0630 app. U/W for op. area.
Day Plan
Pelagos will ship a Zodiac & motor via Jim's
Air - arriving at SCI at 700. Wyatt & Bercaw
will assemble on beach at West Cove and rendezvous
with IX for current meter implant. Will install
deep Cm first - followed by shallow CM.
Following CM implant will comrme:nce shallow
seismic work of near shore area. Note: Wyatt
will check bearings of shore stations as per

LAMAR tl - 170' M
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CAP43 - 197' M app. -2000 M

With Master on top of mast - we should have no
problems with phase cancellation or drop outs.

0632 Filled metal bucket (with plastic lines) with
fresh water and placed 621 sensor head in water
for a soak. CM should sample at 0700.

1053 'Deep' CM in water. (See Note)

1135 Shallow CM in water.

Note: Pelagos (via Wyatt) sent Zodiac to SCI.
Wyatt/Bercaw rigged on beach and rowed to IX.
CM implant commenced and Zodiac provided diver
support.

Divers: Wyatt, Bercaw, Silvia

1350 app. Commenced Geo/3.5/Bathy Survey of area offshore.
Kelp line. First-outlined seaward extent of
Kelp beds and then commenced line surveys.

4/25/85

Staff Meeting

Reviewed Geo & 3.5 Records

1800 - 10 lines at 200 line = 200 M
5 hrs. to complete shallow seismic

Side Scan

1100 Arrived NOSC pier SD

1101 Engine Room Fire aboard IX 506

Spent afternoon making arrangements with Bill
McKune, etc. regarding use of Egabrag III in
lieu of IX 506. Because of fire in IX, not ready
until Tuesday. Decision made by 1700 - Visited
Egabrag III for ship check - Met with Capt. Ray
Wilson. Vessel very clean and very well
equipped.

Tech party broke down all equipment aboard IX
for transfer to EGAGRAG III.

Agreed with Capt. Wilson for him to bring
Egabrag III alongside IX 506 for equipment
transfer at 0700 4/26/85.

All hands spent night at King's Inn.
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4/26/ 85

0700 At NOSC - transferred all Pelagos & SAIC
equipment to Egabrag III - then returned to
Egabrag III berth and completed installation.

1610 U/W for SCI op area

Testing Sonotech transducer interfaced to EDO.

1830 + Determined that EDO/Sonatech system capable of
operating to about 1700 ft. at 8.5 kts.

4/27/85

ZULU Time

1413 Powered up EDO & ONTI - All okay. Set up for
SS/SB/Bathy for 21 lane survey. GEO-Shallow

1507 Geopulse & Side Scan in water.

:!,8e 5can

Ed suggested we use Geopulse and tap off 3.5 KHZ
- if that provides good records then we won't
need 3.5 KHZ fish.

1515 Changing Hydrophase for Geopulse - It was
apparently damaged on the IX 506.

1520 Start Line09 GEO-SHALLOW

1550 Restart Line4l0

1610 appr. Complete Line#lO

1620 Start#ll
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1630 appr. 824 TR off
Contact Chuck via Radio to change batteries at
both stations.

1659 New batteries on line

1709 Resume Line.ll

1715 End (early) linekll - Kelp Bed

1718 Start412

1752 Start4l3

1806 End$13

1812 Start14

1829 End#14

1838 Start*15

1851 End$15
Clean Kelp from Geo & S/S

1901 Start-16

1920 appr. EndJl6

End Survey at 2122 hrs.

2307 Start SS/SB WQC/SSL Runsl End course
250

2400 appr. End Set up offset 300' East of previous
line

4/28/85

0038 Z SS/SB WQC/SSL Run 2
Start course 075 T appr.
Dogleq Course

0125 z Complete 2nd WQC/SSL Run

0130 Z Commence Run out to Shelf Survey Area

0147 Z End Linef3

0248 Z Start Shelf Survey

0302:30 EOL.1

0420 appr. Completed 4 lines of shelf survey
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0430 Z U/W for Wilson's Cove

1449 Z 1) Kelp Boundary Survey
2) Outline seaward boundary of kelp beds.

1456 Commence boundary run

1519 Start Beach Run4l Course 215-2180 T

1525 End Beach Runkl

1608 Start Beach Run#2 Course 2100T appr.

1632 Start Beach Run#3 Course 200 0T

1641 End Beach Run#3

1657 Start Beach Run*4 Course 190*T

17? End Beach RunA4

-- Start Beach Run45 Course 2250T

-- End Beach Run*5

\

1740 Launch small boat and divers for CM
Inspection & Bio bottom samples

Rig for 2nd Kelp boundary run

1944 Start run SS/SB/Bathy around offshore

boundary of Kelp
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Pick up small boat

2059 Set up CBL Route Survey

2100 appr. Start cable Rt.41

2200 End

Start CR12
End CR12

Start CR#3

4/29/85

0016:50 End CR43

Start CR44
End CR@4

Set up survey for completion of shelf survey and
slope survey at twice the previous line spacing
600 ft. vs. 300 ft.

Plan to work until about 0400Z then tie up at
Wilson's Cove for the night and complete survey
tomorrow AM

Finish line 10(6) then RON Wilson Cove. Return
to op. area tomorrow and complete shelf survey
and slope survey.

Monday 29 + Finish Survey
Tuesday 30 + Offload Pelagos - Ship

SAIC Gear
Wednesday 1 SCI Trispo set-up
Thursday 2 Egabrag III sails for SOAR

1327 Z GEO/SS in water - NAVDAS on line =305 ft.

1335 Z appr. Resume Shelf Survey - with line 11 (7)

1345 Z appr. End Line 7/11

1411 Z End#12

1421 Starts13

1431 End#13

Start*14
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1505 appr. Start415 (Last Line)

1517 Z Endi15

Set up Slope Survey

Lane 253@T

1540 Z Head for start of Slope Survey

Lane bearing at start 2530 T

1549 Z Start~l

1603 Z End.l

1720 Z End Slope Survey

Inshore Survey Ops. Complete

Monday 29 April

Depart Egabrag III at SCI approx. 1200 PDT
Check out Trispo stations for SOAR project
To SD via Air Resorts, arrive 1700 PDT to
King's Inn

Tuesday 30 April

Offload SAIC Bathygear and pack for return shipment
Visited Pelagos to discuss SS ?? and other data products

Wednesday 1 May

To SCI with F. Wyatt - Set up station FRANK - No charged
batts available so briefed John Thorton (Chesdiv) about
station set up - Returned to SD 1700 approx.
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Ad ISCIENCE APPLICATIONS, INC.

Integrated Navigation & Data Acquisition Systems

F w Mion\

Firmware Modules For Interfacing
Short, Medium & Long Range
Positioning Systems.

Integrated Satellite And Acoustic

Navigation Techniques.
Accurate & Precise Field Verified

Navigation Techniques.

Multi-Ship Tracking, Navigation Control
And Reconstruction.
Direct Applications For: Video QISplay of Waypont Navigation

- Bathymetric Surveys
- Side Scan Sonar Surveys
- Search & Salvage Operations
- Repetitive Bottom Sampling
- Geophysical Surveys
- Ocean Disposal Operations
- Mooring Deployment & Retrieval
- Multi-Ship Control
- Exercise Reconstruction
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General Features of the SAl Integrated Navigation & Data Acquisition

System

Multi-system Interface
Hyperbolic. Range/Range. X, Y Grid

INPUTNAVSAT
INPU Acoustic

Environmental Data (Digital & Analog)

De- Skewing

OIION Editing
CALCULTION Simple Fix

CALCULTIONSMultirange Fix
Integrated Fix (Kalman Filtered. Fix Quality Residual Analysis)

Kalman Filtering. Editing
NAVIGATION Speed/Course Made Good

CALCULATIONS Range/Bearing (To A Point)
Offset/Distance (Along Computed Lne)

Local - X, Y
Transverse Mercator -X. Y Lat/Long

PROJECTION Unversal Transve~se Mercator - X Y Lat 'Long
Mercator - Lat/Long
Lambert - X. Y Lat/Long

Video AlphanumericTastMd
DIPA SGraphics - TSransi Mode

Cartograony
Plotted - Ship Track

Multi-Shio Track

Cartography
Magnetic Tape Pr-ecalculatea Survey

RECORDING Disc Mult -Destinatior Pornts
Printer

Display Controls

SPECIAL Recording Controls
FUNCTIONS Navigation Controis

Analysis

in/, ne fot C Ap l n

OcSc e n ADD ecnog .. s

379 Theote St
M16olNe- P 02840
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DEL NORTE

MICRO PROCESSOR CONTROLLED
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MODEL 248E SOLID STATE SONAR TRANSCEIVER

The Mocic248BE s nqe tl i fesa oeato tme gre.esl aegree of lexic,[ o* 3nyrarsce .e,3.-- e
on~ the market

I. Variable power 0 to 2000 vyatts (10 000 vatts optional)

2. Three operating frequenicies 3 to 40 k-1z seiec'3ole (1 100 kHz toa
Over a .2 to 100 rms pulse

3. Four receiving mnodes TVG. Fast AGC Slow AGC~ Marnuai
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MODEL 248E SOLID STATE SONAR RECEIVER :3

TRANSMITTER
oi~iuu Power can be contrOlled from 0 to 20XC ifa's by, the Polfc OC),e se he 'e, ea, :otls hs n-eed -:' be a' eo -' ': 0":
control The output circuits are cirotectec from, dar-age d.ue to acc Changes S~g- 1,anty To srn-al ze*-e-c-o-0ese's' c

lef'tzl oveC"0ad overnvoltage or exceshu.e pulse eng'h-ar' oe'ioaC ,a'-,-g alre-u,o- tilesi so onr' sec rne''s a -e~ e- a 0
'esel co Mtrol iprovided on the front pane, Three standa'b Du se COI!'O, S p'2 deic -hc" setls the 'ate of -ecase -- e'- e, ;a - -

.engthl 3 1 ad4m aenomally prode 6C aI PUS:OH 08ce' a !tine 'arge ol 2 to ibC "i secods '-'e ga - S E
selec 1to fo t cormon ap cications with Edo systems Other Pulse setting s determined 0, tne acoustic aen~a, on on' 's' :s
er'gths are available on, request over the range of 2 to 100 in. the sut ottom A~n sec -,t. the "-a'- a ga,- Co': :--a

seconds A MANUAL TRANSMIT key is provided for lest purpOcs .41, .zec! d soilr -a' be oroCiCeC over a wide 'a-Fe - o*'o se-x-e'-'

a trarsmlt indicator lamp attena oh -'.a'a.-1e-sT.:s and de" -Pao 'gs

-lie Model 248E Transceiver is designed to aczep', a 10 0CC -at!

p ower booster assembly as Shown- or Page w'- ier adtonal output FAST AGC
power s5 required A HIGH LOW power selector sw~tch s prov.ded on Aher 'he Mode 248E s ut..zed to dletec' a gl -te-s ' s g-3 a

*hlle front panel to switch this booster in re'altiely noisy oac~gro..nc such as tryinrg IC deiec' a :.', ec oce
in the presence of sub bottom reflected signals 'e PAS- AGO-noo

FREUECY ELCTIN It normalize thne Oackgon Sig, as and ei-ioas ze the sr-e
I ne Mode 248E is normally provided with one operatinlg frequency signal The gain of the rece ', is ail - mat,call : a'oe or 1i a'-.
ava,;able fronm the Standard frequencies gilen r, the performance return cycle '0 weCCO the average sg'a 'efir- fie ce o.sa_3To

Spec ~cat~o's jr to three operating firCaueri Cs in the 'ahge Of A Short JWra! or st'ong ech, w50' bass hog t'e.-~
t100 WHZ ar, be made 3aoaable as an opto' with tMe FREQUENCY or no gai- 'ejuct on the'Cb, :-ea! -g 3 ^a,,ecce,-a,
eeior cort'o' The bandwi~dth of the reCC~er is norm'ally I Hz presence 0l a suodiec pacv.g'owMC no se lee -- e -. e'a ',3

,,,ch ont iz es Performance 'or the Medi- um'lse length Other -s 60 !8 cer'te'eC about some ,Om ra -ari~a. wa -se"- i
bandwidths car, be specfeci The four position FREQUENCY selector also per'hits 60 oB of gain aation in actual ise 't, s AG' teC'-n,c.,-
s.,itch Canl be used to select any combination of three frequencies yields almost a tota, hands of, ope'ation ole' a ser, 'ne0
and or four banOdt-l' sgnla conditions

RECEIVE MODES -SLOW AGC
I cu, rece-,,,g modes are provided r thle Standcard int

Mode Typical Application Ar en- used r th-e -een -ate' sathy-etro mode 'e Sr" - O-:
T.VG Sb borcm prc4 ,ngshod be usec ': oro-de hands ,ff operatic :- -e '''CS

FaV GC Su ioo oo m ~s -rode 'ne '- sgn3s suay la,~, -,c a-: _
FasAGOP belhne 'ocation transin sson to -3-sm,sso- due 'o 'ne -'c"- -e-e'-'

Sic. AG: Ejatm;,metry operat.on esse, and the 'eat? 'e, on-g "an rne 'cr 'e g~ *:' 0
Maia Wide range of inscel:aneous odelatons round tri to0 the ceec ocean - oo Sg'a a-o lines a'e a~im'v;i-?

a, mobes provdcd a speCa! froh' bane. indicator is prdoidec whncn ove' a IC second oe'iod arc 'n-e O,,e'Si ga'- vo'e'ece ''ac~s-ec
thMe operato' when 'he recele' gain s Set too high and th Cu sloll. to accbn'. to' ".ii ale'age SCga 2' anies '3*..- a- ?32=

-' s gong nto satato'- tn S eat.re s ra"'2--arly useful wren r 10-5b''- h s-l'ansm - ee C,:i

pe'at -g -tr a wine ange of 'c:c r2C ie.2 suc' as hard Cob. Saa IMP 'oc hesa-e as '2' '--_e

i ' a omagne!t ape ecorae~s SatIaton~ Sho ,ic be preveht!ed
-e C a'sce.C' '0' high qua,.,, 'ecoro-ngs MANUAL

_- 7,me la'ed Gain- fear.'e s oroc,ided thfie '-VG and AGC A r,'ANLZ,, -ode s''h -the %!'OCe Odoc a-- e,

-:3eS w-.Ch 'educes thle gain o' 'hne 'ece .e' 4C d8 mnned ate1, af'e' 'nose ge-C's o'roose 300o :a' c-swe'e -:e'3,'-z:-2
'.-s- ss o- and allows ! to 'ecole' in 100 mill,secondns 'hs 5ore not -at:'-e s~ c-- "me zoe'a-w -ce5 -s -. - -

,,-s '5 'e saturationi of the receiver n, eccessioel, strong signals when '-e i~c- o are :oco':. oes 100 _-9 :1 ia - a,a
:,#'a- -g hn shailo.. water in comb ~nation -'h the 60 _-B AGC 30' B 1-'.e a', e::z

-:t".s feature provides virtual,, hands Ott ga., contro, operat o'-
:.'a 100 000 1 change in signal level OTHER CONTROLS AND OUTPUTS

)ELAYED TIME VARYING GAIN (TYG) A -arsrn ! ece le seecto' :)oocec ':e'- ir' -'51

4- t'e Model 24.8E is used in a Sub bdttotn Prolding mode the oprtn eeepra ace

VG 'lture is used in the receive, to increase and normalize the gain Two lery use'. sY'-al a'e a-a able or hne 'rc'-' pane w",2
"' ~e cee as the weaker echoes from the deeper Sub bottom beiseC !or a -oe 'acre -. 'easons-"f-e KEv PU5E 3ut-z

apo's return to the recorder A grout) of controls on the right side of RECEIVER OUTPuT
sw front panel perform this function in the following manner The receve, outout! to the 'ecorde' can oe se eceo n a
. ft*Strt of the t'VG is delayed in time mranualiy untin the Signal has or UNFrsTERED fo'm Tn s onloce s seCr, to :_-t"-,e 'e:c-~
0C"C40C the bottom This can be monitored on the 'ecorder by vie a wide range of aoppoat ons
',%a 8 1c4~.i TVG Start Pulse which marks the recording at the be-
Ali of the TVG action The delay range of this control is two
'4CSOnCIS to onle second continuously adjustable by fine and
10l cont'0l5
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MODEL 248E SOLID STATE SONAR RECEIVER ;a

PERFORMANCE CHARACTERISTICS

TRANSMITTER SECTION

Power Output 200C watts max,rru- see Po- e ec g~aor zn aae
Output Impedance 50 100 175 250 onms~
Duty Cycle 8,,
Pulse Lengths Snort 3-5 Vec~" - Zls, arc Ex'e'- s

care Otrie' puse engTs 3a, able tron, a 2 to 100 "'

Keying Rate 120C pulses per minute maxirmurr at the standard p. se e'av s Da'e
Sho~id be recucec Nh, longer pulse Illt~ are usec so as ci!c
specified duty cycle

Frequency Single frequen-, selec-ec fron' the foliow' slanoarc 4-,,eczes 3 5-
frn ae ee:'.o eete're~t 0.- e c.'~&E12 16 24 and 34 ki-z As an optiorn up to three freoen es -ar be : :sl' c.

graph oh Page 5.

* Keying Re-ote contact clcs~re remote - 2 olt pulse or man~a, !ront Pare:
push button

Protective Circuits Overload circuits to present excessi~e output load cirrent exoess ~e poc.e,
supply voltage arc excessive pulse length Reset control 3r front pare ret.rrs
operation to noir,-3' ope'atior

RECEIVER SECTION
Frequency A,,tc'atica.! se e:-e: . '- s"~''
Bandwidth I HZ stal' 3' s3a.7:6c 1ecje~c Or tO Csloe, s scec :a * e

tarlous pulse w.0 'r, 3rc 'ecjenc es spec 1.ec
Outpt Impedance 50 ohms
Outpt Voltage Greater than. 5 c '

Minimum Gain ~06 1B into a 50C ; n a
Minimum Detectable Signal Tt,cal I ml~crovo! 1 -- : 73-c a! 3 a ,
Receiver Modes -vG FAST AGC L 51 3 AA see -e-- - cps-, -'
M-nual Control Range :xc 08
Internal TVG 40 J8 ga~r, rara!,on * st 00 D'- -s -r v & AGC %%oce5
A6C Range 60 -'B centered arcunc an, ia - :-c-2 set -i-
Vaiabl TVG Characteristics

TYG Start Delay 2 -'s to 1 second
TVG Rie" Time 2 to 100 ms
TVG Gain Range 60 d8

p P@W REQUIEMENTS
FVmw~v etage 115 VAC= 10%
P1 Lne Frequency 50 65 Hz

25 watts queicen n Receive Mode
60 watts average in Transmit Receive Mode
600 watts peak demand after 2 f'VW transmission
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MODEL 248E SOLID STATE SONAR TRANSCEIVER

PERFORMANCE CHARACTERISTICS (Cont.)

PHYSICAL CHARACTERISTICS

External Connections Type MS 31024 connectors r) rea'
Size 19 *,ce x81, high x aPorox 17 aeec invuai~ng c'et~

48 cmr wide x 22 cmr high x 38 cmn aeeo

Weight 40 piounas 18 eKg

OPTIONAL 10,000 WATT POWER AMPLIFIER
For Use With the Model 248E Sonar Transceiver

010,000 watts output
e Provides an additional sonar channel

INCREASED POWER
Ahe, the Moge 24SE sas~ e ise:-
proiing D, -ee- wate' a*

at owe' a-o "e, s ,*e- - oec i - :e -
tor nto the swt Z,'c",: 2 e,

1 .. as com-oa'eo '. :'

ce ~e, alone

ADDITIONAL SONAR CHANNEL
Typ,ca Mode 248E and 1 0 000 Watt Poe Amplifir Becau.se the octiz"a. PThwe, A4o '

Conmpmato, in o ptona' eamel'prcof mretal cast Menit t1 ras Is Own' re 3:E'::'e'0
,s 2',es !,e -r3nsce,e An'

0 
e,_

tot ot oe-E , a .. ,opose s. ste- S~:
-nation -ouc re =oa-neo .S Paasoe:":C

!hie Power Ampc e, ~o~'"sz'o''s :eo
sou~ndines co.. D e j I--' eI
ce~ve, A snrg~e swtz, 0"- -e fo 0 p ane :I"'~ - K
Anlc, sysiem : ,oe ooe'ate:o3 -" 2 ,el 'mc "
:ie oc ec a~a-an, *., o- !-e -:F z es e-e i

* efsat,iit, to ttti5 -ooa o' e -: - ane zee'u:,
aIso be Drok:, rmec: to ,,ange t'e::,er-es an'

ransduce's are criangeci 0' seoa'ate s-~::nes o
tr eouenc.n ana o..tout transoice's

POWER 1'FREQUENCY RELATIONSHIP
Maximum trnmtn owe' is educec: as -tche' e.e
cies are seiecteci as snoo& r tn s srn, ,ec!-

POWIEN OUTPUT graph
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MODEL 248E SOLID STATE SONAR TRANSCEIVER

AMPLIFIER SPECIFICATIONS

Output impedance 10 25 5C onns

Maximum Duty Cycle 2%
Pulse Width Selectable from Mode' 248E

,2C msec max nim pulse , ,dth for fui 1(0 000 ,ai,

Protective Circuitry OutpL,! Short r ,er vcltage
Size 19 ,ce 5- ',,r 14 . 

deec: ncoc 2- cOnrectcrs
Weight 28 oouras (12 7 Xg,

INSTALLATION DATA

0 0 0 0C C

I ~ ~ ~ Md 24SEo. !.

10 KW Power Alhie, Iop~onrtan

OPTIONS
Deiscription Part Number Size in inches

Model 24BE Cabinet 28235 3 9 31 high x 21 69 dee: 19 '5C .,Oe
Model 248E 10 KW Amplifer Cabnet 282354 14 81 high , 21 69 dee:, 19 " ,ce
Model 248E Weatherproof Carrying Case

as shown in pnoto on page 1 14914 11 hgn x 21 25 deep x 22 vice
Model 248E 10 KW Arnplter Weather

Proof Carrying Case as ShOwn
in photo or page 5 22457 16 high g 21 44 ceec . 22 ,,e
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MODEL 615
DIGITIZED 9.5 INCH

GRAPHIC RECORDER

I 1

I
I

N 40X bits of internal memory U Thumbwheel selected delay1 Alphanumeric printout N Sound velocity adjustment
* 8 Scale lengths 50 - 10.000 N Available in optional rack mount

feet, meters or ms.

I Edo Western's Model 615 Recorder is the ultimate geneial purpose graphic
recorder. It's patented* digitizing process offers features not available in

1any other recorder, to provide broad flexibility under varying operational
conditions, Its rugged construction and reliable operation measure up to
Edo Western tradition.

'US Pawel No 40%4 44



Model 615 Recorder

New 237,-

Generation T7? 0 ~c:;i~7
Recorderzaa

P-f t-rEdo Wa&stern 5 -e,, Mj)C r ".s 'e'2 13a
Pecocer comoin P"--n Deezese as 'ye',e s!, p
O1 e me lan s- . '"3 ," c~e

1.611, WAWA; i" :ateo~ea cl g !a' ,'cess zo
to ,0-ae -me g e-p'a'

:''e"' -Zs 35 3t ' a."

ecr~offes ,mrm Chcaoa re7.er

Plus a built in alpha numeric U C ecv:reca C 5Cof2 e,- -

generator The mole' 615 ReCorcle' 5

f~ - ~ des~gned for aolcat ions wne'e U C 'eci selec!or -. lee- "'e'e'S
- 0 precise litter free operafion s re mrh1,secondls

quired adc wilt mneet the most

!9- --mdemandling mar ine airoorneor UD~recr automatic 'eco'o annc'a'
laboratory reoui'emnents The

a cr mater ats aond construction are den
fical to those Ejo Western recordlers
which have field DrOven their dura-
blilfy by years of troubletfree perfor. uS Date-i NC 4 29E AF_
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Block Diagram

jj

Theory I~v"Te mode m"rJ -ne5' bof eaC mrode a! a,'-I ao rennor,eS are CC ?C a~e, eac' es S-esounding cycle Eac' - : nCov 0 a- Iee-je't3 0' eOperation datai 0 dvided nt, 2 3 48 Sa"c'es -'- -e e 'e'mce
Tne -ode, 615 ec'' deceo Parl in 32(15 bill *'s- Cs S.'"'e 'e-re Q e
W'ould aoatented* dIgitzed dat-a no The timting ot The ' n rr emo,) 'c,~a 'eec Szn~ o'a-me'lf conrol to O'ov'dle range and 'S controlled Dy hIe RANIGE anc 'C :3aa ezOnaSi;g fO' the recordcer This OELAY selec ontrolS Flog 'etto"o he tollon- 1,,s*--aevas or'g.-al, dieveloped_ rnrson the system ol vat Io, ~ e e -:~e -a*o.teeEcoWeser-Mod, 66A 'oe a time eQual to the setect dela, and e in selecrig Ihe oCpScan 'ReCoroer then Saniore the inco_,rng sgnals to, range Sector to be 3iscdaecOrre'ato' of the Model 615 Can be a time eQual to the selected rangewn4*rBtOOC by Considering the (Scale factor) The delay time and

B)~i~Olck Diagram above The SamnpL rate are both Controlled by a*i5 r~"OCe uses a typical belt driven Crystal Clock that Includes a PhaseISjv~u but iS unoQre In the use of a looked lOOQ Correction circuit to per"Ol'b Speed The generation of mt Speed Of Sound ihoutvaWOull rangeS and removal Of the Following completion of the ranging
***COiumno 5 Conflho tm cycle the memories are sice n~ Citri t tt igialMeri~res the Stored data Is read and delvered

ai *&P01.011i t ne Of tdi tie to the zapet arnrlg ampliier The
T PW * t ne0 t*o memories Cl~g Of the data from thet*C -0mn 5e are Cycled in mhemoIes tO the stylus 1s controlled900;fashion -ith one in the by an encoder Coupled directly to tr~e

4 4



installation Data

- ~ E in nu _____ - ________

M ~- ~T T ___________

Ig ~ ~ PU - -

Ta~e TopRack Mount

Specifications
IptScale lines 10 or 20 across chart

Signal level 100 millivolts r-m-S will produce Sound velocity correction
full black printing DC to 100 kHz Feet 4560-5040 ft seconc ange

Input impedance 2500ohms nominal 10 ft second 'esoIL C
Event mark 7lL low' produces mark for the Meters 1425.1575 M secornd ranige

duration of the command 3 M second resomr~or
Euternal sync Starts Delay-Write idata storage) Milliseconds Corrections switcnes set ,

sequence externally stanjaro posltior,
Transmit inhibit 7TL high -inhibits transmit key Paper speed 75 100 '50 20C ; res *c

Otuspulse Internal digitizer
resolution 2048 nvies samp esi Del ~e

8ignal output Raw sonar signal 4Ampi:ce reSOUTori 32 e~es
lay pulse t7L level pulse (Note inthesparker .0 Oit binary bytes,

mode tie key pulses will be Display dynamic range 26 dB wniiie to niack
separated by at least 2 seconds I Power input 11 5V 'DI V 50-6; iz

ilo a 111oe 200 watts -may
hpt signet processing Detected (Positive only Environmental

(Negative only TmeaueOeaig-' o4
(Both full-waveTeprteOertn - 0Co4C

oft raisaulon eftto-igh or ghtto-eftStorage - 25:C to -65 C
90li lafl . Let-oiglt oregtla -ey Humidity 90*.

~y~ ia Se dipla deayShock & Vibration To meet normai snipnoar.
tgft WO (isptayed) 50 100. 200. 500. 100W 2000, requirements

5000. 10.0130 units Mechanical
(Unts front panel selected ft, ae
meters miliscods (etectrnosensitive) 9 5 (24 cm) wide 200 (60 rr n

b ~~ WOWAet 0-9990 units (ft. meters. Size See installation drawing
milliseioflds)

Resotution 10 units Weight 57 lbs max



MODEL 2 61 C k

DIGITAL SIGNAL TRACKER
The Model 261C Digitrak' is a compact and versatile digital output au~tc,ai S~gna. !'ackngI device capable of precision measurement and display of the un~e'.~aler d~stance :Oet#eer two
points The Model 261C which is a general purpose unit that interlaices Aith any conventional
depth sounder, is designed to aid the hydrographer or oceanographer in the recording and
conversion to digital form of depth sounding or navigational position information for storage

or computer processing The versatility of the Dgitrak lends itself for such System uses as

_____________________Automatic Hydrographic
~ Survey Systems

.4Precision Transponder,r - Navigation Systems

0 "Ftight" Control of

Submersibles

i0
The Model 26 IC Digitralk is designed to operate The Digla prcodes 'gz elao,i-t arc -
or underwater sonar sgnal,. and s calibrated in owe consun-iton) toroc.gn use or sc ,c sr3,p~
feet based on an uncierwater sound velocity of 4800 integratec c,rcu. t lesgn The mc.-a -ec z
feet per second The time interval between a ref- the equipment ,erm its modificat~cp 0' ac: ,
erence pulse and a time varying signal is measured circuitry for scec ai requ.'ements 3,,c , O e_-
by a precise digital counter The distance informa. to measure n feet 'atf-oms ,r -e~e',*
tion is available in digital form for transmission to standard onice
a data storage device, such as a punch tape or
magnetic tape or for direct readout on a numeric The operator of !he Voe, 261C s ::c Pee.
Printer The information is also displayed in a nixie matic following nlt~a[ 3diust-nent of gate ne t,- ate

presentation for the operator s convenience width detector sersitivtY and time corsta !-
gate depth is adiusted to the desrec: s'lna or
serving the gate location on the front pane. nc~cators

The Digitrak -eliminates the major problem in using and adjusting to the proper signal Witt. the slew
aillital twining techniques for echo ranging measure- control Proper tracking is indicated by simnu.t3necus
miltl(i e preventing reverberations, scattering flashing of the Gate and Echo indicatrs arc:1,
11Yer echoes fish echoes, and other unwanted sig. the tracking light being lit The detector se,! -.
ibft frOmn trigiering the counting systein) by blank- based on echo characteristics If the sgra s ios
Ing these unwanted signals from the receiver by the gate width is doubledF"4111114 Of a tracking gate that 'locks on'' to the
desured signal This gate anticipates the signal The Model 261 C Digitrak ' is available with oplt0-a,

POSaton ald Permits only the desired signal to acti- cabinet (as shown) or for 19 'standard relay 'ac-
VO W twdse measuring circuits The gate position mounting. Cabinet and slides can be furnished for

vis"''s automJ1tc-C~ill as determined by the echo installation by the customer for conversion from
Iric circuits 4 rack mounting to cabinet closure
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MODEL 261C DIGITRAK"

OPERATION

The operation of the Digitrac ' can be seen from tne block diagram the precision batlym'etrc

recorder (PER) record and the timing chart on the adjacent page The PBR record tlustrates

the typical problem of measuring the tine between transmission and receipt of the bottom

echo in an acoustic underwater echo ranging system The receiver Output shown for the typical
PBR record has outputs for the transmit pulse reveroerations scattering !ayer echoes $s,

echoes and the bottom returns These signals are first processed in the Digitrak' input c~r
cults by an AGC threshold circuit that maintains a constant 'evel relative to the average noise
output of the receiver and a detector providing a constant amplitude output The outpu*t of
the detector circuit is shown in the timing chart

The Model 261C Digitrak' provides discrimination against unwanted return signais, similar to
those shown for the PBR record, by means of a gate circuit between the detector output and

the counter control The gate control signal and gate output are shown in the timing chart on

the adlacent page As can be seen from the timing chart only the desired echo is permitted
to pass the receive gate and be appled to the counter control circuits The signal tracking
portion of the system is used to control the position of the receive gate The tracking circuits

sense the position of each echo relative to gate position and corrects the gate position if re
quired. to position the last echo exactly in the center of the gate As can be seen. the tracking

gate of the Digitrak" permits continuous precise measurement of underwater distance in the

presence of multiple echoes and nigh noise conditions

OPERATION IN MULTIPLE-PING OR
PROGR.,MMED BATHYMETRIC SYSTEMS

The Digitrak" is proided with a program controlle' that permits operation in multiple-ping

or programmed batnymetric systems For deep water sounding many bathymetrc systems

use a one-ping-per-second type of operation or other programming resulting in more than

one acoustic pulse in transit in the water at any specitic time This mode of operation pro
vides maximum data rate for the recorder, but car cause difficulties when using a Digrtra "

in the bathymetric system As an example for a deptn of 1300 fathoms and a 1. Dbs trans-

mission a transmitted pulse will be generated at Jertns corresponding to 0 400 80C anc

1200 fathoms The 1200-fathom transmission therefore precedes tne bottom ecnc and as
the depth approaches 1200 fathoms, the Digitrak' receive ate will perrnt The transit Pulse

to pass and the tracker circuits will lock-on the transmit Pulse Atn the program cOntroller

a transmit blanking gate is provided that prevents ail transmission for a period of one secono
prior to the anticipated time of arrival of the bottom echo This blanking elminates the pro -

lem of the Digitrak" from locking-on to multiple transmissions or reverberations or scat
tering layer returns from multiple transmissions

RECORDER INDICATION OF
DIGITRAK" DATA POINT

FOf bathymetrfic systems that include a precision bathymetric recorder as well as the Digitrak

vllidity of the digital data can be continuously monitored by indicating on the graphic reco, d
tP1 DOnt at which the Digtrak" sensed the bottom To provide this capability, the Digitrak *

PfOvde$ an Output pulse that can be coupled to the recorder marking amplifier To provide

COnllfnuOu$ monitoring of this reference point on all portions of the record, the pulse should

be COnvilltill to a dark mark. followed by a blanked area This marking signal is automatic-

aleY gCeated in the Edo Western Model 333 Precision Bathymetric Recorder (reference Data

Stool D___4__49
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MODEL 261C DIGITRAK'

DIGITRAK" TIMING
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MODEL 261C DIGITRAK' 38 k

EXPOSED VIEW - INSTALLATION
DATA

-- e -

-~ C.c

PERFORMANCE CHARACTERISTICS
Power Requirements 115 : 10 Volts AC. 50-40C Hz. 45 *,o*'s

Range 80,30C Feet, ;ookorns. Or Meters
Minimum Operating Range 2 Fee.,
Time Base Accuracy .. 021-
Input Signals Count to,- c 1c, I oe- eo a re&, -,on, C. tre' keynig .,gmol Decoroe.

ilgnol r :ne-.oly gene'rte. ,go! o, ,e exter-l s gnr ReQures -d0-C
o

a.,i$W Or 5w rc CIO$LrC COUr' tro0c u ' 'eat. 'es .O ny ris sqno. u 5cl-

000 0- aO' re oro..lec ...'qcx 3'0 Or es -me coms'-'s of I WC 5
2erec'a, set's ' ;,, OOusta tle fro, SC - to o',,

Tracking Rate UP 'o 6 cont nudts t iloce o" .te -,om ot 1 6nots, grearer ton 6C' slooe to"
s-or' lurot or, ot of reoucea sorpeea

Gate Width IC. C , . SC. 160, 320. 64^. 128,: '5oO Fee,. Foth0oSrt, o W ers
Gate Speed 1 '-%es gore w;iv Per pulse
Program Controller Outputs Pos t ve pulse whcit con P set fro ,- 2C 'a 50, m OIsecoros oefore itzr" o- ga'e
Digital Display Soiy Tinme - Upatec eoc- " ,ons

;sto esoi,.'o, - I foot,.,. ' la-,,- or* -,-o
0

m ,' -'C'e, 00'
Regsrro',on - Fe digris m Ine ' '" ecotogulor 0 50,. bLes

Tracking Alarm lnaico'or - Auado one ,01, l
Alarm Control - AChtuotcc t T , 0? s1t,"C "0s

Print Control PrWn C moma - 4 5 ,olts, 3K c na- x "5., ,?Ot cu,"Cr Ac _'%,-e *,o,-
to 775 rms eurOt on Oref 3urc 'ons 'Lrr shec .o0n 'ecres-
NCTE: Occurs after e och ,rns" ss o, follow no extern l reac coC'mo--

External Read Command Peau,,e% - 3 5 o -4 S 'C ouise; 7-, s nle go'e -o , 1 6 to -. re-. e:
Dratl Control Ponce -99 9 feet, io

t
koms, o me'e's 0 I ,nctemer,,

Accurocy : 0 1 foot, fotom or m'e,er
Opeting Temperature 0- .o 5 °'
Data Outputs 4-1; e 1-2-4-8 BCC Coo, *I State, - 5 "0 Store 0., ,14 , mo.

cOutu current
Coostrutmon Electronic Circuitry - Sl;o state, witt tte mtolor;ty of tke isit

, 
vt;z,ng

;ntegratc c ,rCuts
Design Guide - MIL-E-16400
S;ze - 5 '/4 FHigh . 19" wide - 15 deet including connectorsi
Weght - 32 poundos 'for rock mount

0111weatl Equipment 1) Optional ovoloble circuit cards proy'de the odd;Pionl obility of tracking ,ult;ple
echoes. This mode of operation reQ,;res a constant rote nput timing signal w

5
ose

positive edge is always coincident with the transmitter kseying signo A bltO' n
COrd is Clso availble which Povides systems blonking so as tO OvO,o ;nte"CCnce
from odjocent trondscrs.

21 First, lost, or strongest signol selection - Front Panel Control
31 Tracking of multiple signals in multiple ping moe.
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OKE/MMoelI58 1 OA
,,T /igh resolution sound source

Description: Features:
The 0 R E Model 5810A, developed by Scheidegg Research. incorporates two major Elligh Acoustic Output-220db Rot I u
advances in high resolution sound source technology peacal C.' I menter.
The Model 5810OA generates a high acoustic source level of up to 220db' at 450 joules * Lightweight plate and catamaran for
rhis output level combined with a shrarply defined wideband outgoing pulse Can ease of handling and shipping.
penetrate deeply into sands and gravels with resolution unmatched by conventiona t enwdadoton us o
profiling systems suplern ior n re out ple o

Of equal importance is the size and weight 0f the Model 5810OA plate and Catamaran spro eouin
assembly Measuring 15 inches (38 cm) square and 1 25 inches (3 cm) thick the plate oSuccesaful operation esven In sand and
is mounted on an ultralight PVC and stainless steel catamaran which is easily diS gravel.
assembled lot transportaion and storage The entire unit weighs only 80 lb 136 kig)
and can conveniently be launched, operated and recovered by one mnan Without the Incompatible with existing powetrsupplies,
need for special handling equipment It is suited for operations from the smallest boats to and hydrophones.
Large multi-sensor survey vessels and is compatible with Most Capacitor discharge power U Field proven - the reords speak for
supplies currently available themselves.

The Modei 5810A has been exhaustively field rented in a variety of ditficult sub-bottom

environments with excellent results This newest addition to the 0 R E Seabed Survey tine
is available for sale or lease through 0 R E offices worldwide

*Ref 1 u pascal at one meter

PULSE SHAPE-

SOURCE LEVFt. 220

Pressure o0 - -

50)1-

4 SOURCE LEVEL..219

SPECTRAL ANALYSES_

I ~~64p ____

SORC LEVEL 217 v il o , v .s
des 10 P0 iii .

Ptrssure 0 300 Joiles .*.

vses' viv , v03

- i100 joules - _____

Kilo-Hartz,
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Specifications
Model 5810A Model 5812A Catamaran

Modl 513 PlteSize: 5? 'in 13? Cm)L x38 in 196 5mV CtIW ini 128 cr11
Modre lee S 120 Plat0eoiie Weight 84 lb (38 KG, compl~ete war. Piate
MSxourc Level: 120 do ( 600 Joules - 2 wai 2 Materials: PVC floats with stainless slee frarme Car be

::Xmum nputEnegy: 00 Jules; 2lobs(1 2kdasassembled ir fiedo to, trarsportator Stainless steeMaxmum Vl'otags, intput, 4 KV htardware througriou!
Size* 15in (38 cmi scluare , 1 25 in Q32 cm) higr
Weight: 26 lb (12 K9 General
Connectors: (2) heavs duty manganese bronze with stainless Operating Speed: to 5 knots

steem retaining sleeues Towing Configuration: Surface to* wint 2 towing'siefir'ni
lines

Catamaran

0 A E Provides worldwide sles service and leasing Experienced field engineers are avaiibie for training instalhaionr and
operation of equipment Call any 0 R E office, welit recommend Ihe most cost effective soiution for your reQuirements

lipeline surey Equipment . Sub-Boffom Profile?% 6 Side Sean Sonar - integrated Deep-Tow Systems *Acoustic Navigation
Posit on ng. Control & Telemetry 6 Pinger Locating Systems - Sub-Surface Buoys

OOZE' Ocean Research Equipment, Inc.
u o 09 Faumo?,I MA -- 4' JiA Cit 9 -) it Te, ''.44 8iP

o ARE Houston ORETECHf 8 V - Aresterdari ORitE PLC -G1 Vernoifr ORA PLC Abinaeen
12721 Aia Pr Pin. 7769 If hiis'i y-i
Sialfn~c Tr 77477C~h 05i (", N *i*Airne
yr ArJ~ 11r. 711, .,C5C NP. F, fr ,
Ti. 7.79 -1 20-a'?!'.P SiV7Wl ~
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RE/Side Scan Transceiver
model 160B

The "All Purpose" Side Scn Transceiver Features

The unique 0 R E Model 1608 Transceiver will handle the @Fully multlplexed.
entire range of 0 R E Side Scan Systems and applications uSends only 1SOVDC on low cable, no high voltage

High or lOw frequency, shallow water or full ocean depth breakdowns.
standard side scan or fully processed, every 0 R E Side §100 kHz or 30 kHz operation with throw of switch.
Scan uses a 160B Transceiver *Alcoa obtainable at any control setIng.

Multiplexed for Maximum Versatility mAll controls have orl position for Pure data.

Multiplexing all signals up and down the tow cable *AGC, TVG, TVG Delay, Gain tunctlons present.
elminates the cross-taik and signal loss problems often sBNC connectors for all magnetic taping functions.
encountered with conventional. non-muliplexed systems @Playback mode allows enhancement of taped data.
Multiplexing also allows use of low-drag. low cost coaxial
tow cable Other OA E systems such as sub-bottom a Modular Plug-in printed circuit cards used throughout.

profiling, acoustic navigation depth measurement etc can iCompatIble with lit other O.R.E. survey or positioning

be added by simply "plugging-in' to the same cable syslems.
Easy to Operate @Operates over any cable length.

sAttow$ use of low-draq, low cost coax cable or multi-

Simplitied basic control/set-up allows the novice operator to conductor.

obtain good quality data in any terrain Yet sufficient *Multiplexing eliminates crosstalk between channels or
adjustment flexibility is available to the veteran to tine tune systems.
as thes tuation requires

A
SIDE SCAN TRANSCEIVER
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ORI Side Scan Tow Vehicle
~ model 159

Description: Featlures:
The 0OR E Model 159 Multi-Scan Side §Operating depth- 1500 motors.
Scan Veh icle is one of the most versatile EAII signals multiplexed to eliminate signal loss and crosstalk.
t00 kti-z tow fish availablle EModular construction for easy assembly and service
Light enough in weight for convenient OShock-absorbing nose, and trip-release tow-point pivot arm reduce chance
handfing from small vessels it has also of lose or damage.
set records for deeo water operation Must$ low cost, low-drag coaxial cable.
Because all signals are multiplexed data EAlso operates on existing multi-conductor cable.
quality and maximum operating range UAditustable Internal ballast for shallow or deep operation
are ma Initned des pite extreme cable
lengths while the use of smAll diameter lntertaces with O.RE. Sub-Sollom Profling Systems.
coaxial cable allows increased operating 00ptional low vehicle navigation package available.
depth and or towing Speed

lmpaxt-retease shiffs ft Poitf to tree entangled fith t Lead ballasti cvwiplrttnt tar Increase towing deeom

Lightweight vehicle
can be ddoployed orW
recove C by one
person.tl
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621 DWCM
* DIRECTIONAL WAVE

RECORDER/ CURRENT METER

THE 621 CAN STAND UP TO THE JOB

The 621 DirecItonal Wate A
Re"orde,/Cuet et 1 -........ APPLICATIO NS
drreccna, w."s ns,, Desqned wrfh

state 04 the art tecrvoq. the 621 DWCM
-,~~e ---,,Jr ad 2 -l 1ren p- -

- . .. . . .. .* SURFACE WAVES
.. . .. o SITE-SURVEYS

A ...... 621 BEACH EROSION STUDIES

ell , 62o................. INLET SURVEY WORK
. ........ * TURBULENCE STUDIES
I'd., s o a Itt, . ...... .NR

,.tettt~efc ,r,nthea 62

, • .... t, t . 5.... ..- HIGHLIGHTS
Mtu. rI'. t~t t-na Wa, Hie, i-dc'

11-a ,'*~621 .,.'a "vtc,~t,a,
au.;tet na ,.5 e " '-' Switch-selectable pus wave recording rates down to

'h, o-tl . mtt 0.5r "c '.- ~ eondo

Ttw 621 -.... sa.., t .. Ittef. . bt can e - - Mature 'Sea Brain' data unche with 32-bit arithmetic

-1! a' a u-t mene, a- t w';. as a de C, DIP switch selection of five operating mode. each with

not awa_ cectrde The itstument ha its own unique data format

s-,w n-q, t ",prale at !h 0-, s te •Switch-selectable burst date or simple mean dat. both

-:.61uiabl 'to m-lnot tubv ec and,
menlg-SI mean conrutt t - tv Hoever 

with averaging Intervals from 0.5 to 4096 seconds

at these slow measurement inlervals the * Fully vector-averaged north and east current measurements

621, cannot take concu rent directona, wace Selche and internal wave measuring capability

mesrnesa s iu iteiS 12 Marh-McBineV spherical electomagnetic current sensor

The 621 DWCM retes on the idea. Costte *Reliable Sea Data Model 610 recorder with IS-

nil resDone .I the Marsh Mc1,rneu, elec L megabit capacity

trrmagn'enrc urrent sensor on the sens,1ttltt
of a Sensomerics pressure sensor and on Ineapensive molded fiberglass alkal ne battery pack

an 8 btt digqtal optical wheel compass tot an A varilet of additional s1.nacr available using 6'

accu-ra measure ol nea- surface currenls card electronics

( on-ut,- uale second samphnti and n Suitable for independent deployments of over a year

situ seteclalhl vector avelaqtng o the data in length

are p
"

"cded by the Sea Data SB 10 'Sa

Bratn data (-runcher High density recording s RS-232C tst interface

methods and a htgh capacl, battery pack * Internal self-checking features

allow for deplovments of over a year in I Unlqt e moonng rotation rate compass checing

length Offenng data ricordtng rn any one 2 Zero-offset subtractton for ro dnh

of frve selectable data formats the 621 is 3 Caltbration mode at the starl of every burst

ready to do many types of experrments 4 Ptocessor and CRC autochecl, of ROM at powerup

S. tc . Easy-to-use operator's manual

Se D t Corporation is one te I . o M o a -5 -A
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621 UWC-M (aLNLH.AL SPH'LUHiA I IUNS
lbas -Aat, V.1.1 letaeit,. Pftagnttt 0I1earson. Depth. -nd ?ar.,er*ta

Te*alRe FWU0Fp. SZ&VNDY/OPIIArg CAP. US!? 111?
1.. sbattb..: bS I ETINAt SCl INTIRt#L. KARSI PS AUIS!
LSb lediat.e.. COSI'Wrl USD. 409

2-k. x .a. bebea-y 4.0-khEnt .ph...i t6 lhan~ I~ etc~.

Itt-tr *t..dyt- n.. tita 2,4 clan S .t . ....ra. I'

. I t--'. ....

1TUPATUA0

I ~ ~ :5C. to3)C Leg 00 PI f. (.t.- .14). -h-~ 4.pb. it6~n

Intttt an 2 ~r 0.0s1. 1. n ea. 0.021

"14iTAM Standad4 "-1ta crrttd 100'a 450ratttr.

F- 01-t C-1 0, ":t

SAQI 74 b..t a..7~ g

Cryceel ~2.0975rt.qtraont
Striiltr Stale o .1 I p. 00r Cto .40

lArtt ' letr-to 8.1 2.o 0 6.-ld. 2. 12.40 02. 20. 08.10. 09 an

Poru BATTERY CAPACITYS Of ITt! 50T-9

5-4n-ad 008-9 Se. D-t 3--ho 3O-Atr Alial-n bate- pao

(tor '~n -Z1 -ap- -- )a BATTERY VOLTAGE TYPICAL CAPACITY
.... toal50-91 . D-t I -to 7S- 1~t Littt-i bartery p.,, SECTION lyceat) 508-9

El -tt --to I toete

I0ACT1OCS L&Ca 31_ 458lb 8L 
Seor .- 9 20 b,

Card. - 9 -ada. I inad ad I-:t

VW PoT%,t. ,SEl 0 ato. t t e l eildt th aotteSl!ad01 he t
anaorn bl '.I A tl "e ..t-ii Iaate t t tTA Iape Seadl

"0-11 3OO, 600, 2?00. or2400 tatid ASCII tteidnt-aI btrain d-t -tO CR-LF aettratlg eah tSrcord Itiotalo

L"ctg-c.e. 1 I'dlooraaa rtIS ladcpton ,II -,,et thil. p--l~ le-A -1c

aaa T a~ "o tol .. 22. tndr

1.0-dT.b al -1it 1at6 to i 1 .0 rat o

1 -gb opreioa 81. Itt air. I - aiR . a tScrt IIM IS. V-a Patter 10V tt

S e a D at a C o rp o ra to nr O np e 1 r l e S . N w o , M 0 1 8 -( 1 ) 4 -216 
*t t 

TI: 51 0 
tea creel r
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635-12
SPECIFICATIONS

* Uses the Paroscientific Quartz Sensor.
ItYSI Thermistor Te mperature Sensor.

Marsh Mcbirney Electromagnetic Flow Sensor

* 0.05 cm Depth Resolution (20 m Range).
0.002'C Temperature Resolution

a 0.2 cm/sec Velocity Resolution,
A 0.4 cm'/sec Orbital Velocity Resolution

*Uses the Sea Data Model 610 Recorder
5 with 15-Megabit Tape CapacityI n Unique Data Compacting Schemes for Maximum

Fully Reparable (Unpot-ted) Electronics

OTHER VERSIONS OF THE 635-12
- 7 ~in addition to the ers,.n of 'he '$ 1

Sroused i n a s i inch pressu re toos sing stt a,
aendcap-mounted senso's t he h ''; 5 *ti . t.

ai .mot spin 'canspor, t-ad ! -t

THE 635-12 DIRECTIONAL WAVE, spii n fltracoi nalt"1

TIDE AND CURRENT RECORDER
1235-f1 2

cio,n thee rproode, al T he I1.3V-12 .Ite the tn'er
fia on une-nng t e nra Daah< htt tc hnic 7n

recu n 00 . :tv he ra~tr~ I ace, ln

r natrino I'l- 173)5- 12
rtert ;c -cer tuerir . n t In I ont,. 1r 11. !ouse re e2-3' cicci

Iodc to , and :e rbt .i .2i is .e .rac .eso cai e are aoa istie in either

.e111it I, senr head. Tm h:. n1 Recor. der used IOI % eter The , 132i poae,,datt 2JVA"

i , t he bf3'-12 is oa pafble of -ordin'g 3I .Xabt 1tt an inera i-Ah s ecargiel tie ba:ttery
o n one -.5G. manart , ra -cssett Tape ac beepae or In acetr a.I - sic

red he standard Model 1A redr n ata

.p . ..c ..g s. te is . vit ti trt .,,, I cha t ,oaa ttIy The I)73S-SCM Weather Stat-to

1impie nadtgtemsie a--un of data Anatr ati htoi. .a'. t
that r <

7
rcdsis the IS~a'e i. n n.

1etrutuig a., 1 dartI ant ss.r -. a a
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SENSOR SPECIFICATIONS:

. .... .. . .,. s 5 f SCC -. 4.915. . .. C.*

ets.*o - ,.~ O- ( 2$0- 1 ... WI

. . . . . . . ... . . .... ..
C .. ;. 20 0 m/

01iThr.* lit. ,/,., • G ,A ll,

........ ,......

trn ltOifl 1l5., S.o.. M1-.),I C~r.,f... ¢.

. .... .. . .0 ,'3
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1

I;~~t 0 C.. 1%.,

The .35-12"s front panel ,f

ORD RIN I FOR AT ON:' , ......... ................... . . 0 O. lO
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t' C t .

ELCTRONICS SPECIFI00TIONS

-nt I t 0 00 i 1.... 0i O1 1 ft,
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The 63512' fron panel

-g.~fC 0-i'j 'i ChIC
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12 dc,_'NO

*10 7 A . " ,CU S I - n o -~ l d e l T h e 3 5 - 1 2 t: ,l l ~ l ~ l .-
I l ) 1 i l l e~c£Ce,.,. t0d ripe tau l n4th n, .... 

t l c . . ...

lInnC R _ v n _r i* C I on.- .multip e enl rt.nd l lt It tl
ICeottr S. D - .. .. . ... .... ,

f.... .. ft . . t '- . . .

If ou need more information concerning the ........

635-12 Directional Wave, Tide and Curent,

Recorder, of about other Sea Data products, please S .C . . , .... ,C...

get in touch with us
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